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Navy  Depabtment^ 
W<i8hington^  December  1, 1888. 

To  the  President  : 

The  presentation  of  this  annual  report  affords  an  appropriate  occaeion 
for  a  brief  review  of  the  conditiaa  of  the  Navy  as  it  will  exist  on  the  4th 
day  of  March,  1889,  in  comparison  with  the  same  as  it  existed  on  the  4th 
day  of  March,  1885.  An  opinion  can  thereby  be  formed,  not  only  as  to 
what  has  been  done,  bat  as  well  what  remains  to  be  done  toward  the 
creation  of  a  Navy  appropriate  to  a  country  with  the  resoorees  and 
commercial  interests  of  the  United  States. 

In  March,  1885,  the  United  States  had  no  vessel  of  war  whidi  could 
have  kept  the  seas  for  one  week  as  against  any  first  rate  naval  power, 
and  was  dependent  npon  English  mannfetctorers  for  the  forgings  of 
guns,  for  armor,  and  for  secondary  batteries  (this  last  item  including 
machine  and  rapid-fire  guns).  It  became  necessary,  therefore,  to  con- 
sider what  the  policy  of  the  Government  should  be  with  refiBrenee  to  the 
creation  of  its  implements  of  war;  and  it  was  determined  that  the 
United  States  ought  to  be  independent  of  all  other  countries  in  that 
regard. 

In  the  annual  report  of  the  Department  for  1886  the  matter  was  re- 
ferred to  as  follows : 

At  tho  present  time  Mid  for  many  yean  to  come,  in  the  event  of  a  conflict  with 
either  a  flnt  or  aeeond  olaas  naval  power,  it  would  be  qnite  impoeelble  for  the  United 
States,  as  at  imsent  situated,  to  prodnoe  within  its  territory  either  the  armor  re- 
quired for  armored  ships  or  the  guns  necessary  for  their  armament.  Nor  would  it  be 
possible  for  the  Navy  of  the  United  States  to  protect  such  articles  in  transit  across 
the  ocean  in  time  of  war.  As  at  present  situated  the  country  would  be  entirely  de- 
fonseless  in  the  absence  of  any  ability  to  produce  armor  or  the  larger  higfa-pewered 
guns.   •   •  • 

It  is  certainly  a  most  lamentable  circumstance  that  a  country  like  ours,  with  its 
immense  products  of  iron  and  steel,  should  be  content  to  be  dependent  upon  the  man- 
ufactnrers  of  any  other  nation  for  the  Dftbrication  of  armor  and  high-powered  guns, 
both  of  which  are  now  essential  and  indispensable  parts  of  a  modem  fighting  ship. 
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Whateyer  its  commercial  policy  may  be,  in  the  production  of  its  necessary  implements 
of  war,  it  should  certainly  be  independent.   •   •  • 

This  policy  involves  delay  in  the  oonstmction  of  the  first  vessels  anthorized,  bat  at 
the  end  of  five  years  the  country  would,  by  pnrsning  it,  be  independent  and  in  a  mach 
stronger  position  in  every  respect  than  would  result  from  any  other  course.   *    »  • 

The  adoption  of  a  definite  policy  as  above  indicated  involved  a  delay 
in  the  construction  of  all  classes  of  armored  ships  of  at  least  three 
years,  bat  was  determined  npon  without  hesitation  as  the  only  coarse 
consistent  with  a  proper  regard  for  oar  national  dignity  and  pride. 
The  efforts  of  the  Department  were,  therefore,  in  the  first  instance  de- 
voted to  the  problem  of  domesticating  in  this  country  the  industries  for 
the  making  of  armor  and  of  the  forgings  for  high-powered  guns. 

As  a  first  step  in  this  direction  all  purchases  of  armor  and  gun  steel 
abroad  were  discontinued.  Contracts  were  pending  in  JMarch,  1885,  for 
armor  and  gun  steel  purchased  in  England,  amounting  to  $227,365.29. 
The  final  payments  upon  those  contracts  made  subsequent  to  that  date 
amounted  to  about  $100,000 ;  no  further  purchases  of  either  armor  or 
gun  steel  have  been  made  abroad  since  March,  1885. 

As  a  second  step,  the  wants  of  the  Department  for  armor  and  gua 
eteel  were  allowed  to  accumulate  until  contracts  of  some  magnitude 
could  be  offered  to  the  competition  of  domestic  manufacturers,  one  con- 
dition of  the  bidding  to  be  the  erection  of  a  plant  in  this  country  ade- 
quate to  the  manufacture  of  both  armor  and  gun  steel  up  to  the  highest 
standard  of  European  requirements. 

This  was  deemed  an  experiment  by  the  Department  at  the  time,  and 
was  accompanied  with  great  individual  effort  towards  enlisting  the 
eteel  manufacturers  in  the  undertaking,  but  resulted  successfully,  and 
upon  tue  1st  day  of  June,  1887,  contracts  were  entered  into  with 
the  Bethlehem  Iron  Company  of  Bethlehem,  Pa.,  one  of  the  Jargest 
and  most  enterprising  of  American  steel  manufactories,  under  which 
the  United  States  was  guarantied  that  within  two  and  one-half  years 
from  the  date  of  the  contract  this  country  would  have  within' its  borders 
a  plant  equal  to  and  probably  the  superior  of  any  in  the  world  for 
the  production  of  armor  and  the  forgings  for  high-powered  guns.  This, 
in  the  judgment  of  the  Department,  must  be  deemed  to  have  been  the 
first  important  step  towards  the  creation  of  a  navy  modern  in  character. 

In  view  of  the  general  congratulation  with  which  the  making  of  these 
contracts  was  received,  it  is  proper  to  say  that  the  Department  in  that 
regard  reaped  very  largely  the  rewards  which  belonged  to  others.  The 
subject  had  been  previously  investigated  and  reported  upon  by  two 
special  boards,  the  Oun  Foundry  Board,  Bear- Admiral  Edward  Simp- 
sou,  chairman,  and  the  Board  on  Fortifications  and  other  Defenses,  pre- 
sided over  by  the  Secretary  of  War,  both  boards  having  for  members 
Array  and  Kavy  ofi^cers  of  high  standing  and  attainments  upon  the 
subject  of  ordnance;  and  further  by  the  two  special  committees ;  of  the 
Senate,  Senator  J.  B.  Hawley,  chairman,  and  of  the  House,  Bepresenta- 
tive  S.  J.  Bandall,  chairman.   But  for  the  thorough  elucidation  of  the 
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subject  which  had  thas  previously  been  made,  and  throagh  which  the 
conditions  of  the  problem  had  been  thoroaghly  made  known,  it  is  not 
likely  that  the  efforts  of  the  Navy  Department  would  have  been  at- 
tended with  success. 

The  Department  was  especially  indebted  to  two  of  its  own  officers, 
Lieut.  Commander  Francis  M.  Barber,  U.  8.  Navy,  and  Lieut.  W.  H. 
Jacques,  U.  S.  Navy,  who,  from  their  familiarity  with  the  subject  as 
well  as  the  high  order  of  their  talents,  aided  greatly  in  supplying  the 
necessary  information  to  domestic  manufacturers,  and  seconded  in 
every  way  the  efforts  of  the  Department  toward  enlisting  practically 
companies  having  large  resources  and  capital  in  the  undertaking. 

The  following  is  a  list  of  armored  vessels  heretofore  authorized  by 
(Congress : 
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The  new  Navy. 
[Note.— EBgins  weigbt  of  the  following  ressels  does  sot  include  engine  stores.] 
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t  Aceording  to  lines  (dranght  tftken  before  and  after  machinery  placed  on  board)  {  weight,  1,290  tons, 
inclading  engine  and  boiler  foundations.  Foundation  will  weigh  not  more  than  80  tons. 
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[KoTB.— Engine  weight  of  tlie  ibilowing  Teeaele  deee  not  inolade  engine  stores.] 


mor. 

Battery. 

Condition. 

4 
s 

Turret  and 
barbette. 

Main. 

Secondary. 

Int. 

11 

Inck$$ 

Fonr  10-inebB.L. 
R. 

Six6>inohB.L.R. 

Fonr  6-pdr.R.F... 
Eight  3-pdr.  R.  F. 
Two  1-pdr.  R.  F. 
Four  87"-  R.  C. 
Fonr  GatlingB. 

Building  at  naTT-yard,  New  York.  Flat  and 
vertioal  keel-plates  nearly  all  inline  on  keel- 
blocks.  Frames  about  one-half  bent  and 
ready  to  be  riveted  to  floor-plate  and  erected. 

12 

13 

Two  12inoh  B.  L. 
Six  6-inch  B.  L.  B. 

Fonr  6-pdr.  R.  F.. 
Bight  3-pdr.  R.  F. 
Four  i-i>ar.  R.  F. 
Four  87»-  R.  C. 
Two  Gatllngs. 

Partially  laid  down  on  mold-loft  floor  at  nary- 
yard,  Norfolk.  Va. 

10 

lfr-14 

One  16-inch  115- 
ton  B.  L.  B. 

One  12-inch  4S-ten 
B.  L.  R. 

One  IS-inch  dyna- 
mite gnn. 

Six33-pdr.  R.F... 
Three  9-pdr.R.F. 
Two  6  pdr.  R.  F. 
Four  3-pdr.  R.  F. 

Beady  /or  immediate  advertieemerU  for  am- 
traeti.  Plans  and  specifloations  now  in  Bu- 
reau of  Construction  and  Repair,  completed 
and  ready  for  insneotion  of  Didders.  Plans 
of  machinery  will  be  completed  in  thixty 
days. 

13 

u* 

Four  16-inch  B.  L. 

R. 

Two6.pdr.RF... 
Two  3^r.  R.  F. 
Two3>-R.  C. 
Two  Gatlings. 

Awaiting  completion,  navy-yard,  Norfolk,  Va. 
Hull,  except  turrets,  side  armor-plates,  and 
Joiner-work,  complete.  Steam  machinery 
erected  on  t>eard. 

7 

lU 

Fear  iO-inch  B.  L. 
R. 

Two  6-pdr.  R.  F  . . 
Two  8-pdr.  R.  F. 
Two  37""  R.  C. 
Two  Gatlings. 

Undergoing  alterations,  navy -yard,  New  York, 
for  the  reception  of  pneumatic  gear  for  oi>er- 
ating  turrets,  steerer,  eto. 

7 

114 

Fonr  lO-inch  B.  L. 
R. 

Two6.pdr.  R.  F .. 
Two  8-pdr.  R.  F. 
Two  8^  R.  C. 
Two  Gatlings. 

To  be  completed  in  four  months,  navy-yard. 
New  York. 

7 

114 

Four  10-inch  B.  L. 
R. 

Two  6-pdr.  R.  F.. 
Two  3-pdr.  R  F. 
Two3>-R.  C. 
Two  Gatlings. 

HoU,  except  turrets,  side  armor,  and  Joiner- 
work,  nearly  completed.  Steam  macninery 
erected  on  board.  Wilmington,  Del. 

7 

114 

Four  10-inch  B.  L. 
R. 

Two  6-pdr  R.  F  ... 
Two  8-pdr.  R.  F. 
Two87— RC. 
Two  Gatlings. 

Hun,  except  turrets,  side  armor,  and  Joiner- 
work,  nearly  complete.  Navy-yard,  Ifiare 
Island,  CaL 

Building  authorised  September  7, 1888;  not  yet 
commenced ;  cost  not  to  exceed  $3,500,000. 

▲ooording  to  lines ;  weight  ftmlshed  by  Bnreaa  of  SteMi  Xagineering,  Si6  tons. 
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From  the  above  table  it  will  be  observed  that,  so  far  as  armored  shix>s- 
are  concerned,  the  subject  is  yet  to  be  treated  in  a  broad  way  by  the 
Department  and  by  Congress.  At  the  present  time  the  conditions  are 
such  that  everything  necessary  to  a  first-class  fighting  ship  can  be- 
]iroduced  and  furnished  to  the  Department  in  this  country  as  soon  as 
in  the  course  of  construction  any  element  or  feature  is  required;  but 
this  has  never  heretofore  until  the  present  time  been  true,  and  there- 
fore the  consideration  of  the  subject  has  been  necessarily  postponed^ 
by  the  Department  until  the  present  time. 

In  the  above  table  the  double-turreted  monitors  will  not  be  ships  of 
a  high  class.  Their  completion  was  recommended  by  the  Department 
solely  as  a  choice  of  evils,  the  question  which  was  presented  being, 
whether  several  million  dollars  which  had  been  spent  upon  them  should  be 
thrown  away,  or  the  balance  necessary  to  complete  them  be  appropriated- 

UNABMOBED  OBUISEES. 

From  the  foregoing  statement  it  will  be  observed  that  the  oflforts  of 
the  Department  in  ship  construction  have  necessarily,  since  March, 
1885,  been  devoted  to  unarmored  vessels ;  and  as  to  these^  the  Department 
is  able  to  report  that  when  the  ships  in  course  of  construction  and  those 
authorized  shall  have  been  completed^  the  United  States  will  ranJc  second 
among  the  nations  in  the  possession  of  unarmored  cruisers^  or  ^^comm^ce 
destroyerSy^  having  the  highest  characteristicsj  viz,  of  a  size  3,000  tons  and 
upward^  and  possessing  speed  of  19  Jcnots  and  upward.^ 

The  importance  which  has  been  placed  upon  this  branch  of  naval 
armament  will  bo  appreciated  from  the  statement  that  England  and 
France  possess  G5  vessels  of  the  class  known  as  unarmored  cruisers. 
The  attention  of  the  world  was  attracted  to  the  destructive  effect  which 
was  produced  upon  the  commerce  of  the  United  States  by  the  cruisers^ 
fitted  out  under  the  auspices  of  the  Confederacy  in  the  war  of  the  rebell- 
ion. The  total  tonnage  of  the  registered  vessels  of  the  United  States 
had  risen  year  by  year  until,  in  1861,  it  amounted  to  2,642,628  tons  ^  and. 
between  1861  and  1866  it  was  reduced  to  1,492,926  tons,  or,  in  other 
words,  to  the  point  which  we  had  reached  in  1849,  from  which  decline^ 
we  have  never  recovered.  The  insurance  war  risk  upon  American  ves- 
sels during  the  war  rose  in  exceptional  cases  to  as  high  as  25  per  cent. 

Sir  Charles  Wilson,  director-general  of  the  ordnance  survey  of  Great 
Britain,  recently  stated  that — 

''If  there  is  one  point  clearer  than  another  in  the  history  of  oommerce  it  is  this, 
that  when  a  state  can  not  eflfectnally  protect  its  carrying  trade  in  time  of  war,  that 
trade  passes  from  it  and  does  not  return."   *   *  * 

And  Lord  Charles  Beresford,  lately  a  member  of  the  board  of  admi- 
ralty, in  the  same  connection  stated : 

"To-day  one-half  of  the  people  in  England  would  absolutely  have  no  bread  to  eat 
but  for  the  food  that  comes  in  over  the  sea.  It  is  a  matter  of  life  and  death  for  yoa- 
to  protect  the  commerce,  and  you  have  not  the  ships  to  do  it  with.**   *   •  * 

We  can  not  at  present  protect  our  coast,  but  we  can  return  blow  for- 
blow,  for  we  shall  soon  be  in  condition  to  launch  a  fleet  of  large  and> 
*For  list  of  such  vessels  see  Supplement,  p.  44. 


REPORT  OF  THE  SECRETARY  OF  THE  NAVY. 


IX 


fast  craisers  against  the  commerce  of  an  enemy,  able  to  inflict  the  most 
serious  and  lasting  injury  thereon. 

The  one  characteristic  which  an  unarmored  cruiser  must  possess  is 
great  speed.  She  must  be  able  to  escape  from  iron  clads  and  outrun^ 
so  as  to  overhaul,  merchantmen.  If  slower  than  iron  clads  she  could 
not  keep  the  sea,  and  if  slower  than  merchantmen  she  might  as  well 
stay  in  port. 

An  examination  of  the  coqdition  of  the  Department  in  1885  regarding 
the  production  of  power  by  machinery  showed  clearly  that  the  matter 
required  most  careful  investigation  and  thorough  consideration  before 
entering  upon  new  work.  There  were  pending  in  March,  1885,  contracts 
for  the  construction  of  the  machinery  of  the  double-turreted  monitors 
Puritan,  TerroVy  and  Amphitrite.  The  contracts  were  entered  into  in 
1883,  Specifications  were  furnished  by  the  Bureau  of  Steam  Engineer- 
ing. From  an  examination  of  the  characteristics  of  the  machinery  of 
those  vessels,  as  shown  in  the  last  table,  it  will  be  seen  that  the  weight 
of  the  machinery  as  compared  with  the  resulting  power  is  as  follows : 


VeaseL 

Weight  of 
machinery. 

LH.P. 

1,260 

546 
600 

3,05» 
838 
1, 000 

This  machinery  was  at  least  a  quarter  of  a  century  behind  the  age. 
Tested  by  the  amount  of  power  produced  by  it,  and  making  allowance 
for  nature  of  trial,  etc.,  the  best  that  could  be  expected  would  be  an 
average  of  2J  indicated  horse  power  per  ton  of  machinery.  At  that 
rate,  in  order  to  obtain  a  19-knot  ship,  the  machinery  would  require  the 
entire  tonnage  displacement  of  the  shij). 

An*examination  of  the  state  of  the  art  in  1835  led  to  the  conclusion 
that  the  machinery  of  naval  vessels  ought  to  be  so  designed  as  to  pro- 
duce 10-horse  power  for  each  ton  of  machinery^  and  it  was  determined 
to  make  that  the  standard,  and  to  enter  into  no  contracts  that  were  not 
bast'd  substantially  thereon. 

Plans  of  machinery  were  purchased  abroad,  which  upon  trial  had 
approximated  that  result.  Bidders  were  authorized  to  bid  upon  the 
plans  thus  submitted  to  competition,  or  were  permitted  to  submit  their 
own  plans,  but  were  obliged  to  guaranty  the  results  determined  upon 
by  the  Dei)artment  under  severe  penalties  for  failure  and  with  compen- 
sating premiums  in  ca^e  of  attaining  better  results. 

It  results  that  all  the  contracts  for  the  construction  of  ships  which, 
have  been  entered  into  since  March,  1885,  call  for  the  production  of 
power  by  machinery  equal  to  the  highest  standards.  The  efforts  of  the 
Department  in  tbis  matter  have  been  cordially  seconded  by  the  bureau 
chieis;  and  it  is  believed  that,  at  the  present  time,  the  Department  has 
reached  the  point  where  entire  reliance  can  be  placed  upon  it  for  the  pro- 
duction of  war  vessels  equal  in  character  to  those  of  any  other  country. 
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THE  SATnJGS  OF  THE  DEPARTMENT  ARE  PAYING  FOR  THE  NEW  NAVY* 

It  is  gratifying  to  be  able  to  report  tkat^  a^  mill  be  seen  from  the  folloW' 
ing  table,  notwithstanding  the  large  expenditures  for  the  new  navy  in  the  Uist 
three  years,  tJte  reduction  in  other  directions  has  made  the  total  expenditures 
of  tlie  Department  less  for  these  years  than  for  the  three  years  ending  June 
30,  1884,  the  ordinary  expenses  of  the  Department  having  been  reduced  over 
20  per  cent. 

[The  year  188i-'85  was  omitted  from  the  table  as  not  having  been 
wholly  in  either  administration.] 

Total  expenditures  of  the  Department  for  three  years  ending  Jane 
30, 1884,  compared  with  the  three  years  ending  June  30, 1888,  items 
being  taken  from  reports  of  Fourth  Auditor  of  the  Treasury  and  dis- 
tributed under  the  various  objects  of  expenditure : 

Items  fixed  by  Statute  or  fob  other  reasons  beyond  the  control  of  tub 
Secretary,  including  also  Expenditures  for  Increase  of  the  Navy. 


ExpeBditnres. 


Pay  of  the  Nary  

Pay  Marine  Corps,  etc  

Naval  Academy   

Increaae  of  the  Nary  

Teasels  and  monitors  

Steel  cinisers  

Honitors  

Testing  Clark's  deflective  torreto  

Coaster's  Harbor  Island  

Naval  Hospital  

Naval  A  ay  lam  

Naval  War  Collef^e  

Naval  cemeteries  

Navy  Yard  Commission  

Naval  sUtion,  Port  Boyal,  S.  C  

Tuition  naval  cadets,  Greenwich  

Japanese  award  

Boiinty,  prize  money,  awards,  andrediefi. 

Arctic  Expedition  

Mexican  war  ^.  

Traosit  of  Yenns  T.  

Pay  Advisory  Board  

Parobaae  steamer  StUetto  , 

Payments,  prior,  1881-*82  


Total. 


Years  ending 
*JnDe  30.  1882, 
1883, 1884. 


$21, 
2, 


013, 825.  gS 
607, 937. 22 
583. 023. 00 


^288,353.04 
692,740.75 
JO.  461. 50 
49, 838. 00 
242,644.07 
175,610. 84 


1,439.18 
1,270.00 
5, 500.  00 
900.00 
11,701.00 
277. 393. 84 
699, 358. 52 
316.00 
67,939.71 


129,613. 31 


27,757,866.35 


Tears  ending 
Jane  30,  1886, 
1887, 1888. 


$21,752, 
2, 574, 
550, 
2. 184, 
1, 163. 
1.412. 
346. 
'6. 
43, 
212. 
162, 
13, 


116.72 
830.06 
909. 4» 
333.88 
601.67 
792.05 
609.10 
849,21 
651.98 
874.44 
123. 42 
990.71 
500. 0* 


23,838. 08 


51,028.89 
23,728.99 
79,636.20 


5, 171.  80 
25,000.00 
280,8U9.6« 


30, 910, 486. 2S 


Ordinary  Bureau  Expenses  in  which  Sayings  have  been  made. 


Expenditores. 


Years  ending 
J  ane  30,  1882, 
1883,1884. 


Years  endlns 
Jane  80.1886, 
1887, 188& 


Boreao  of  Constmction  and  Bepair  . . 

Boreao  of  Steam  Eni^eerin^  

Bcarsaa  of  Provisions  and  Clothing . . . 

Barsao  of  Yards  and  Docks  

Bureaa  of  Eqaipment  and  BecmiUng 

Bareau  of  Ora  nance  

Bureau  of  Navigation  

Bareau  of  Medicine  and  Surgery  

Pay,  miscellaneoos  

Contin;;ent,  Navy  

Total  

Grand  total  


$4. 510,179.56 
3,268,417.62 
8, 887,  39-..  95 
2.  812, 270. 57 
2, 581, 080.  r>6 
676.441. 13 
511,lJ-&44 
319,  7:jO  76 
1,105,8  JO  09 
329, 00'>.  70 


$2,997,424.88 
2,241,193.62 
4.018,327.77 
2, 270, 38!>.  21 
2. 066,  289. 60 
731,017. 10 
826.310.74 
272,800. 18 
978.503.85 
11,797.06 


20,221,531.28 


15. 9-20, 143.99 


47,979,397.63 


46,8^630.24 
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COAST  AND  HARBOR  DEFENSE  VESSELS. 

By  act'  approved  March  3,  1887,  the  following  appropriation  was 
made: 

For  floating  batteries  or  rams  or  other  naval  strtiotores  to  be  used  for  coast  and 
harbor  defenses,  one  million  dollars.  The  final  cost  of  said  floating  batteries,  rams 
or  other  naval  stmctnres,  exclusive  of  armament,  shall  not  exceed  two  million  dollars. 

In  the  last  Annnal  Report  of  the  Department  the  considerations  were 
stated  leading  to  the  conclusion  that  it  would  be  unwise  for  the  De- 
partment to  follow  the  course  of  the  European  powers  in  building  un- 
protected torpedo-boats;  and  in  the  present  uncertainty  regarding  the 
practicability  of  submarine  boats,  and  while  waiting  the  practical  trial 
of  the  dynamite  gunboat,  it  has  been  deemed  wise  for  the  Department 
to  build  one  light-draught,  heavily  armored,  harbor-defense  floating 
battery  or  ram,  for  which  designs  have  been  prepared  by  the  Bureau  of 
Construction  and  Steam  Engineering,  in  consultation  with  the  Chief  of 
the  Bureau  of  Ordnance.  The  advertisements  for  this  vessel  call  for 
the  submission  of  bids  in  the  mouth  of  Febraary  next.  The  char- 
acteristics will  be  found  stated  in  the  table  of  armored  vessels  before 
mentioned. 

BUSINESS  METHODS  OF  THE  DEPARTMENT. 

In  each  of  the  Annual  Eeports  of  this  Department  for  the  last  three 
years  attention  has  been  called  to  its  unbusiness-like  methods  and  to 
the  efforts  being  made  to  simplify,  systematize,  and  improve  them. 

In  the  report  for  1885  the  following  statement  appears: 

Tho  oi>en  purchases  of  the  Navy  Department  for  the  year  ending  Jane  30,  1885, 
amoantod  to  $841/2^^5.84,  while  the  purchases  hy  contract  amounted  to  only  a  little 
over  11,000,000.  A  large  proportion  of  the  open  purchases  consisted  of  articles  of 
4*ither  comparatively  small  value  or  more  or  less  difficult  of  classification ;  but  $138,000 
of  the  amount  was  spent  by  the  seven  bureaus,  each  acting  independently  of  the 
other,  for  coal  bought,  not  in  one  lot,  but  at  166  several  open  purchaser  (this  does  not 
include  coal  bought  by  ships  on  foreign  stations) ;  299  different  open  purchases  of 
stationery  were  made  by  eight  different  bureaus ;  $121,315.66  was  spent  for  lumber 
and  hardware  by  six  bureaus  in  499  separate  open  purchases.  Seven  bureaus  spent 
$46,000  for  oils  and  paints  in  269  separate  purchases ;  117  different  open  purchases  of 
iron  and  steel  were  made  at  an  expense  of  $41,524.48;  $68,881.59  was  spent  for  hemp 
and  cordage  in  45  different  open  purchases.  Eight  bureaus  supply  stationery  to 
ships ;  three  bureaus  supply  ships  with  lamps  and  lanterns.  To  the  same  ship  one 
bureau  supplies  electric  lights  and  the  light  for  general  illuminating  purposes ;  an- 
other supplies  electric  search-lights,  and  a  third  oil  and  light  for  the  engine  and  fire 
rooms. 

Under  this  system  of  purchasing,  where  each  Bureau  acted  independ- 
ently of  the  others  in  its  purchases,  and  purchased  in  small  quanti- 
ties and  without  competition,  there  had  grown  up  around  the  Depart- 
ment irresponsible  men,  not  regular  dealers  in  the  articles  required,  into 
whose  hands  the  orders  would  fall.  The  Department  was  thereby  de- 
prived of  the  security  in  making  its  purchases  which  would  result  from 
dealing  directly  with  responsible  and  well-established  business  houses. 
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In  the  year  1884  90  per  cent,  of  the  open  purchases  of  the  Navy  De- 
partment, amounting  to  about  $1,100,000,  fell  into  the  hands  of  six  in- 
dividuals or  firms,  most  of  them  having  no  other  business  but  filling 
the  orders  of  the  Department. 

In  an  effort  to  remedy  this  abuse  orders  were  made  consolidating*  the 
business  of  conducting  the  purchases  of  the  Department  in  the  Bureau 
of  Provisions  and  Clothing,  with  the  Paymaster-General  of  the  Navy  as 
the  responsible  head.  The  wants  of  each  bureau  in  the  way  of  supplies 
are  submitted  to  the  Paymaster-General,  by  whom  they  are  consolidated 
in  classes,  and  purchased  by  contract  after  advertisement. 

During  the  years  of  1884  and  1885  over  50  per  cent,  in  value  of  the 
supplies  of  the  Department  were  obtained  by  open  x^urchases  without 
competition.  During  the  last  year  the  proportion  of  such  purchases 
was  less  than  11  per  cent,  and  in  the  course  of  the  next  fiscal  year  it 
is  believed  that  the  open  purchases  can  be  reduced  to  about  6  per  cent. 

The  naval  brokers  have  for  the  most  part  disappeared  and  regular 
responsible  dealers  are  becoming  more  and  more  contractors  for  these 
supplies.  For  a  time  it  seemed  impossible  to  dislodge  them.  They 
would  underbid  regular  dealers,  notably  for  the  supply  of  coal.  It  was 
quite  evident  they  had  some  advantage  which  did  not  appear.  Careful 
investigation  showed  the  quality  of  the  coal  delivered  to  be  as  contracted 
for.  The  receiver  of  the  coal  was  changed  at  the  Brooklyn  navy-yard 
and  the  weights  taken  by  another  civil  employ^,  and  nothing  suspicious 
was  developed.  Finally  a  naval  oflBcer  was  detailed,  without  previous 
notice,  to  weigh  personally  a  barge-load,  and  it  was  found  16  tons  short. 
The  gentleman  disappeared  as  a  bidder  for  the  Department  from  that 
time.  There  was  no  evidence  of  fraud  on  his  part,  but  inferences  can 
readily  be  drawn. 

PROPERTY  ACCOUNTS. 

The  system  of  property  accounts  for  the  Navy  referred  to  in  the  last 
annual  report  has  been  in  successful  operation  since  July  1.  The  ex- 
perience of  the  first  quarter  shows  that  it  is  simple  and  that  there  is 
no  difiOiculty  in  keeping  pace  with  current  work  at  the  largest  stations. 
The  basis  of  the  system  is  a  classified  schedule,  in  which  naval  supplies 
of  every  description  are  arranged  in  seventy-one  classes.  The  books  at 
every  station  lead  up  to  a  balance-sheet  for  each  Bureau,  which  shows 
for  the  quarter: 

1.  The  value  of  supplies  on  hand  under  each  class  at  the  begin- 

ning. 

2.  The  additional  receipts. 

3.  The  expenditures,  whether  for  use,  condemned,  or  transferred. 

4.  The  value  remaining  on  hand. 

The  proportion  between  supply  and  demand  can  thus  be  seen  at  a 
glance,  the  balance-sheet  affording  a  graphic  chart  of  the  volume  and 
corrent  of  business.   If  more  detailed  information  be  desired,  it  can 
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readily  be  had  from  the  books.  Quantities  on  hand  are  reported  in  a 
separate  monthly  retnm,  m  which  items  are  given  as  far  as  practicable. 

The  quarterly  balance*sbeets  wiH  be  condensed  in  the  Paymaster- 
General's  Office  by  bnreans  and  stations  in  such  manner  as  to  afford 
at  the  end  of  the  year  an  epitome  of  receipts  and  expenditures  in  every 
class  of  naval  supplies  at  every  station ;  balances  on  hand  at  the  end 
of  the  year  may  be  compared  with  those  at  the  beginning,  and  any  in- 
crease  or  decrease  of  stock  will  be  unerringly  shown.  A  check  upon 
undue  accumulation  of  supplies  will  thus  be  afforded. 

Under  the  new  system  adopted  greatly  increased  labor  and  responsi- 
bility have  been  devolved  upon  the  Bureau  of  Provisions  and  Clothing, 
and  the  business  has  been  conducted  with  increased  faithfulness  and 
ability  by  Paymaster-Greneral  Fulton  and  his  assistants.  The  Depart- 
ment is  indebted  in  this  connection  to  the  two  Boards  of  which  Com- 
modct^  George  Brown  and  Capt.  Bichard  Meade  were  the  respective 
chairmen  for  their  intelligent  and  patient  labor  upon  the  details  of  the 
work. 

At  first,  as  was  natural,  much  opposition  was  felt  in  the  service  to 
these  changes  in  the  methods  of  transacting  business. 

It  is  more  agreeable  and  simpler  to  be  abl^  to  buy  privately  and  as 
articles  are  required,  and  as  the  Government  pays,  the  faults  of  the  sys- 
tem are  not  felt  by  the  service.  As  time  elapses,  however,  the  new  sys- 
tern  fiods  more  and  more  friends,  and  it  is  hoped  will  be  permanent. 

DISBURSEMENTS  ON  FOREIGN  STATIONS. 

The  disbursements  of  the  Navy  Department  are,  to  some  extent,  re- 
quired to  be  made  abroad  for  vessels  on  foreign  stations,  and  as  bills 
on  London  are  most  favorably  negotiated  in  foreign  ports,  it  has  been 
the  custom  of  the  Department  to  have  a  financial  agency  in  London. 

Up  to  April,  1835,  the  contract  which  the  Department  had  had  with 
Messrs.  Seligman  Brothers,  London,  called  for  the  payment  of  1  per 
cent,  commission  for  paying  drafts,  and  5  per  cent,  interest  on  advances 
made  by  said  firm  to  the  Government,  and  4  per  cent,  interest  to  be 
paid  to  the  Government  on  daily  balances  of  its  money.  The  spectacle 
of  the  Government  of  the  United  States  paying  5  per  cent,  interest  for 
money  in  London  where  private  individuals  were  paying  an  average  of 
not  over  2^  -pet  eent,  was  somewhat  relieved  by  tiie  fact  that  it  was 
a  small  sam  annually. 

A  change  was  however  made  in  this  contract  April  24, 1885,  reduc- 
ing the  commissions  to  one-half  of  1  per  cent.,  and  further  providing 
that  on  daily  balances  the  Government  should  receive  the  rate  of  in1»r- 
est  paid  by  the  London  joint  stock  banks,  and  for  advances  should  pay 
the  rate  of  the  Bank  of  England.  As  money  was  lying  idle  in  the 
(Tnited  States  Treasury,  it  has  been  the  intention  of  the  Department 
to  borrow  no  money  in  Ix>ndon  bat  keep  sufficient  there  at  all  times  to 
meet  accmlng  obligations. 
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The  attention  of  pay  officers  abroad  has  been  called  to  the  subject  of 
their  drafts^  and  nnder  the  instructions  of  the  Department  greatly  im- 
proved rates  have  been  secnred. 

By  careful  attention  to  these  matters  by  the  Paymaster- General  the  De- 
partment is  able  to  report  that  on  the  items  of  commissiony  interest j  and 
exchange^  whereas  a  net  loss  0/ $103,493.53  was  made  in  the  two  years  and 
ten  months  ending  April  24, 1885, /or  the  three  years  ending  June  30, 1888, 
a  net  gain  of  $703.22  was  made^  as  follows : 

Comparative  statement  of  gains  and  losses  from  commissionSy  interest^  and  exchange,  fr^m 
June  30,  1882,  to  ApHl  24,  18a5,  and  June  30,  1885,  to  June  30,  1888. 


Piseal  year. 

XXPKKDmiBES. 

RECBIPTB. 

Commis- 
sions paid 
by  Govern- 
ment. 

Interest 
paid  by 
Govern- 
ment. 

Loss  of 
Govern- 
ment from 
discount 
on  drafts. 

Interest 
received  by 
Govern- 
ment. 

Oain  from 
premium  on 
drafta. 

For  y«ar  entling  June  30,  1884  

Fron  June  30, 1884,  to  April  24,  1885  .... 

Total  

$15,943.11 
10, 06}.  11 
14, 577. 75 

$3, 037.49 
6,  691.84 
3, 156. 66 

$3, 906. 48 
24,224.  56 
14, 653.  82 

$2,884.20 
1, 784.  C5 
2.028.82 

$1,426.23 
388.04 
8, 247. 86 

49,584.07 

12,  885. 89 

52,784.86 

6, 697. 67 

5,0«2.53 

2fet  loss  of  GoTemment  in  two  years  and  ten  months  to  April  24, 1885,  $103,493.53. 

From  April  24, 1885,  to  Jane  30, 1886   

For  year  ending  Juno  30, 1887  

7,764.60 
7,245.93 
5,742  50 

56r,.30 
54  83 
7.20 

7,  538.70 
6,893.24 
5, 121.  54 

3, 377. 85 
8  280. 78 
5, 383. 91 

8, 84a  88 
10,00a27 
9, 728L  43 

20, 753. 09 

627.33 

18, 553. 48 

12,051.64 

28,585.58 

Net  gain  from  same  aources  in  the  three  years  ending  June  30, 1888,  $703.22. 


NAVAL  PROGRESS  DURING  THE  YEAR. 

The  necessity  for  increased  numbers  of  fast  protected  cruisers, 
whether  for  purposes  of  protecting  or  destroying  commerce,  or  for 
service  with  a  fleet  as  scouts,  has  been  emphasized  during  the  naval 
maneuvers  of  the  year,  and  is  fully  recognized  by  all  naval  powers. 

The  fastest,  largest,  and  most  powerful  protected  cruisers  yefc  laid 
down  are  the  Blake  and  Blenheim  (English),  of  9,000  tons  displacement, 
20,000  indicated  horse-power,  trial  speed  22  knots,  and  continuous  sect- 
speed  20  knots,  with  a  coal  supply  sufficient  to  steam  3,000  miles  at 
that  speed.  The  armaments*  of  these  vessels  will  consist  of  two  9.2-iQch 
B.  L.  and  ten  C  inch  K.  F.  G.  The  vessels  have  heavy  protective  decks, 
ranging  from  4  to  G  inches  in  maximum  thickness. 

The  fastest  protected  cruiser  built  during  the  year  is  the  Piemonte. 
This  vessel  has  a  displacement  somewhat  over  2,500  tons,  carries  six 
6-inch  B.  L.  and  six  36-pounder  B.  F.  G.,*  has  a  protective  deck  of  3J 
inches  maximum  thickness,  and  is  expected  to  develop  nearly  12,000  in- 
dicated horse-power  and  21 J  knots  speed.  ThePiemonte  has  been  bought 
from  Sir  William  Armstrong  &  Co.  by  the  Italian  Government. 

*  Rapid-fire  gans. 
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But  with  the  increase  of  the  Bumber  of  cruisers  it  has  been  recog- 
nized, in  view  of  the  recent  introduction  of  high  explosive  projectiles, 
and  the  increase  of  power  and  rapidity  of  fire  of  rapid-fire  and  other 
guns,  that  renewed  attention  mnst  be  given  to  the  armored  fleet,  and 
the  prevailing  opinion  in  England,  France,  Italy,  Germany,  and  Enssia  is 
strongly  in  favor  of  additional  armored  ships  to  be  bnilt  at  an  early  date. 
In  these  new  vessels  the  armor,  will  be  much  more  widely  distributed, 
and  will  certainly  protect  the  battery  and  crew  as  well  as  the  water 
line  and  machinery.  The  destrnctiveness  of  high  explosive  shell  fire 
airainst  unprotected  sides  emphasizes  the  peculiar  advantages  of  the 
monitor  type  for  coast-defense  service. 

At  no  time  have  the  increase  and  development  of  navies  abroad  re- 
ceived greater  attention  or  greater  expenditure  of  money  and  talent 
than  at  present.  The  following  table  indicates  the  number  of  cruisers 
built  or  building,  together  with  the  number  of  armored  vessels  building 
and  a  statement  of  the  annual  expenditure  for  new  construction  for  the 
navies  of  England,  France,  Italy,  and  Spain : 


Ifumber  0/ protected  or  partially  preteoted  cruisers  built  or  building^ 


SpMd.* 

EngUyid. 

Fimaoe. 

Italy. 

SpaiB. 

5 

5  +  2t 

0 

8 

0  +  26t 

3 
11 
0 
5 
0 

1 

10 
0 

0  +  1 
0  +  1 

3 
0 
0 
0 

0  +  8t 

18  +  28t 

19 

11  +  2t 

8  +  3t 

46 

10 

13 

6 

Armored  veseels  building. 

0 

1 

2 
2 

0 
0 
4 
0 

0 

8 
0 

3 

6 
0 
0 
1 

5 

4 

6 

7 

Expenditure  for  new  construction. 

$18,348,090 
9,008,000 

$8, 997,000 

|0,3r>9.000 
270, 000 

:$41,365,000 

27.414,000 

6,620,900 

*  Sp<sedt  iciTen  are  trial  apeeds ;  10  to  12  per  cent  redaction  abaold  be  mtade  to  get  correspondiiij; 
■laximmn  fm  speed. 

1 1ndieatee  partiallj  pretected  ermiaers.  This  does  set  iaelnde  a  large  namber  of  reesels  which  have 
no  protection. 

;  To  be  expended  fer  new  oonatraetion  tbrengh  nine  jears. 


While  speed  is  still  considered  as  the  most  important  characteristic 
of  the  modem  cruiser,  it  is  now  generally  recognized  that  too  much  has 
heretofore  been  sacrificed  to  reducing  weights  of  machinery  beyond  the 
11294— w  88  
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limit  necessary  to  secaro  reliable  results.  This  lias  been  particularly 
illustrated  by  tbe  numerous  accidents  to  machinery  and  boilers  in  many 
of  the  most  recent  English  vessels  taking  part  in  tbe  naval  maneuvers 
last  summer.  An  increase  of  weight  and  machinery  found  necessary  to 
properly  maintain  tbe  desired  speed  entails  either  a  reduction  of  ord- 
nance, coal,  and  other  weights,  or  an  increase  of  displacement  in  each 
type  5  and  this  latter  is  the  direction  in  which  designs  of  cruisers  (not 
especially  built  for  police  duties  in  time  of  peace)  are  now  advancing. 

With  the  question  of  increasing  the  fleet  that  of  mobilization  and 
preparation  for  war  receives  equal  consideration,  and  all  navies  are  de- 
voting the  greatest  attention  and  study  not  only  to  the  development  of 
their  resources  for  the  supply  of  war  material  and  the  fortification  of 
naval  bases,  but  also  to  the  improvement  and  proper  training  of  their 
reserves  of  men.  The  naval  maneuvers  of  England  and  France  were 
this  year  chiefly  devoted  to  testing  their  capacity  for  rapid  mobilization. 
The  operations  of  the  next  naval  war  will  certainly  follow  immedi- 
ately upon  its  declaration,  and  the  nation  unprepared  will  find  itself  at 
the  mercy  of  perhaps  an  inferior  foe. 

As  regards  guns  the  principal  developments  of  the  year  have  been 
in  improved  powder  and  projectiles,  in  the  adoption  of  rapid-fire  guns 
of  about  30  to  45  pounder  caliber  to  replace  the  5-inch  B.  L.  rifle,  and 
in  the  experiments  with  high-explosive  projectiles  fired  from  high- 
power  powder  guns. 

The  greatest  improvement  in  the  manufacture  of  gunpowder  has 
been  made  in  France  and  Germany,  notably  .-in  the  former,  whereby 
initial  velocities  have  been  increased  to  2,400  and  even  2,600  foot- 
seconds  with  reduced  powder  charge,  while  the  pressures  are  kept  well 
within  the  limits  required  by  safety.  Such  an  increase  of  velocity  in- 
creases the  energy  of  the  projectile  of  the  6-inch  gun  about  75  per  cent, 
and  increases  its  penetration  from  12  to  about  15^  inches  in  iron. 

The  Armstrong  4.72-inch  rapid-fire  gun  (generally  known  as  the 
30  pounder)  now  fires  a  projectile  of  45  pounds  with  a  muzzle  velocity 
of  2,073  foot-seconds  and  a  penetration  of  over  9  inches  in  iron.  This 
gun  has  fired  ten  well-aimed  shots  in  1  minute  40  seconds.  Its  weight 
is  now  42  hundredweight.  It  has  been  introduced  into  the  English 
service  and  forms  the  principal  armament  of  six  cruisers,  of  1,600  to 
1,900  tons  displacement,  now  building.  It  has  also  been  introduced 
into  the  Italian  navy  on  board  the  new  cruiser  Piemonte. 

An  Armstrong  6-ineh  rapid-fire  gun  has  been  completed  and  is  now 
undergoing  trial.  It  is  expected  to  fire  a  projectile  weighing  about  110 
pounds,  with  a  powder  charge  of  40  pounds  and  chamber  pressure  of 
less  than  18  tons. 

The  Hotchkiss  33-pounder  has  also  been  recently  tried,  with  satisfac- 
tory results,  giving  a  velocity  of  2,034  foot-seconds  and  a  penetration 
of  over  8  inches.   The  rapidity  of  aimed  fire  was  10  rounds  per  minute. 

A  6-pounder  Driggs-Schroeder  gun  has  been  built  during  the  year 
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by  the  Driggs  Ordnance  Company,  and  is  now  at  the  Kaval  Ordnance 
Proving  Oround  for  trial. 

The  steel  cast  gnns  received  from  the  Pittsburgh  Steel  Casting  Com- 
pany, and  the  Standard  Steel  Casting  Company,  of  Thnrlow,  have  been 
machined  and  finished  at  the  Washington  navy-yard  and  sent  to  the 
proving  gronnd,  where  they  will  be  immediately  tried. 

While  the  results  of  experiments  made  witl^melenite  shells  in  France 
and  England  have  been  closely  guarded,  it  seems  assured  that  these 
projectiles  .have  been  safely  fired  from  service  guns,  and  that  their 
bursting  effect  against  the  unarmored  portions  of  a  vessel  is  most  de- 
structive—against the  armored  portions  the  explosive  effect  is  said  to 
be  not  very  great.  The  manufacture  and  use  of  melenite  has  certainly 
been  greatly  developed  in  France,  while  the  original  patent  rights  have 
been  purchased  by  an  English  firm  and  are  now  undergoing  develop- 
ment in  England. 

In  this  country  the  Hotchkiss  Ordnance  Company  has  established  ' 
works  for  the  manufacture  of  the  Howell  torpedo,  for  which  it  has  pur- 
chased the  rights. 

The  Patrick  torpedo,  spoken  of  in  my  last  report,  has  been  still  further  ^ 
developed,  and  has  on  trials  before  a  naval  board  shown  valuable  qual- 
ties  for  harbor  defense.   One  of  these  torpedoes  has  been  purchased  by 
the  French  navy. 

The  recent  naval  maneuvers  abroad  have  shown  that  torpedo  boats 
must  still  be  regarded  as  most  useful  for  coast  and  harbor  defense.  At 
the  present  time  England  is  building  two  classes  of  torpedo  boats,  the 
first,  of  130  feet  length,  85  tons  displacement,  and  22i  tons  knots  speed, 
armed  with  three  tubes,  giving  practically  all-around  fire,  and  rapid  fire 
guns;  the  second,  intended  for  ship's  use,  of  about  11  tons  displacement, 
17}  knots  speed,  and  armed  with  one  training  torpedo  tube.  France  is 
building  four  deep-sea  torpedo  boats,  137  to  147  feet  long,  100  to  119 
tons  displacement,  20^  to  22}  knots  6i>eed,  armed  with  two  to  three  train- 
ing torpedo  tubes  and  two  revolving  cannon;  also  41  boats,  115  feet 
long,  55  tons  displacement,  armed  with  two  tubes  and  two  revolving 
cannon.  Some  of  these  boats  carry  the  spar  torpedo.  In  the  new  En- 
glish and  in  all  French  torpedo  boats  powder  is  used  for  discharging 
the  torpedoes.  Italy  is  building  30  boats,  127  feet  long,  85  tons  dis- 
placement, armed  with  two  torpedo  tubes  and  two  revolving  cannon; 
also  two  smaller  boats,  101  feet  long,  and  84  tons  displacement.  Ger- 
many is  now  building  19  new  boats,  121  feet  long,  83  tons  displacement; 
armanent,  two  bow  tubes  and  two  revolving  cannon. 

The  French  Navy  Department  is  now  giving  its  attention  to  a  new 
type  of  submarine  boat,  of  30  tons  displacement,  and  it  is  reported 
that  the  Germans  are  exx)enmenting  with  one  of  the  Nordenfelt  type. 
The  Spaniards  also  have  recently  launched  at  one  of  their  dock-yards 
a  new  type  of  submarine  boat,  of  87  tons  displacement.  No  submarine 
boat  yet  tried  can  be  considered  as  satisfactory. 
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WAR  VESSELS  IK  COMMISSION, 

TJie  North' Atlantic  JSquadroii Gontiunes under  the  command  of  Bea^ Ad- 
miral Stephen  B.  Luce,  and  at  present  consists  of  the  following-named 
ships:  Pensacola,  OssipeCy  Galena^  and  Yantic,  The  Bichmofidj  Atlanta, 
and  Dolphin  have  been  detached  from  the  squadron  since  my  last  report 
and  the  Pensacola  added  thereto.  The  Dolphin  has  been  assigned  to 
duty  in  the  Pacificj  Squadron,  and  the  Richmond  and  Atlanta  are  now  at 
the  navy-yard,  New  York,  preparing  for  service  on  foreign  stations. 
The  Richmond^  Ossipee,  Atlanta,  Dolphin,  and  Yantio  made  the  nsnal 
cruise  to  the  West  Indies  last  winter,  and  subsequently  the  entire 
squadron  rendezvoused  at  Pensacola,  Fla.,  and  Port  Boyal,  S.  O.,  for 
fleet  drills  and  exercises  ashore  and  afloat.  The  vessels  of  the  sqnadron 
afterwards  met  in  Hampton  lioads  and  exercised  in  squadron  tactics 
during  the  passage  from  the  capes  of  Virginia  to  New  York.  During  the 
exercises  above  mentioned,  much  valuable  experience  was  gained  by 
both  officers  and  men.  In  August  last  the  Ossipee,  Oalena^  and  YatUie 
assembled  at  Newport  for  duty  in  connection  with  the  course  of  in- 
struction at  the  Naval  War  College.  The  Ossipee  and  Yantio  after- 
wards made  a  cruise  to  the  fishing  grounds  in  and  about  the  Gnlf  of 
St.  Lawrence  to  protect  and  look  after  the  interests  of  American  fish- 
ermen, and  the  Galena,  at  the  request  of  the  Department  of  State,  was 
sent  to  Port-au-Prince,  Hay  ti,  for  the  protection  of  American  interests 
there  during  the  political  disturbances  in  that  country. 

The  Pensacola  and  Osslpee  are  now  at  the  navy-yard,  Norfolk,  Va,, 
and  the  Galena  and  Yantic  at  the  navy -yard,  New  York,  preparing  for 
sea. 

The  South  Atlaiitic  Squadron  is  now  under  the  command  of  Acting 
Eear- Admiral  James  IT.  Gillis,  who  succeeded  Keat  Admiral  Daniel  L, 
Braine  at  Kio  de  Janeiro  Oct.  23, 1888.  The  vessels  on  this  station  are 
the  Swatara,  Tallapoosa,  and  Alliance,  the  first-named  vessel  having 
joined  the  squadron  in  October  last.  The  Lancaster  was  detached  from 
the  s(iuadron  in  January  last  and  sent  to  the  European  station  as  the 
flag  ship  of  Acting  Kear- Admiral  James  A.  Greer.  The  vessels  of  the 
squadron  have  cruised  during  the  year  in  the  waters  of  Brazil,  Uru- 
guay, the  Argentine  Kepublic,  and  Patagonia. 

The  Asiatw  Squadron  remains  under  the  command  of  Eear- Admiral 
Balph  Chandk»r.  The  vessels  composing  it  are  the  Omahay  Mariouy 
Essex,  Monocacij,  and  Palos.  The  Omaha  and  Marion,  after  receiving 
new  officers  and  men  at  Panama,  returned  to  their  station,  having  vis- 
ited en  route  the  principal  ports  in  Central  America  and  Mexico,  and 
Ilonoluhi,  Sandwich  Ishinds. 

Owing  to  the  continued  uns(»ttled  condition  of  affairs  in  Korea,  a  part 
of  the  force  on  the  station  has  boeu  kept  during  the  year  constantly  in 
Korean  waters.  In  June  last  an  outbreak  of  the  populace  in  Seoul  was 
threatened,  and  at  the  request  of  our  nniiister  an  armed  force  of  twenty- 
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five  seamenftand  marines  from  the  U.  S.  S.  Ussex,  under  the  command  of 
Lieut.  C.  D.  Galloway,  was  landed  and  marched  twenty-five  miles  to 
that  city  to  protect  American  residents,  and  withdrawn  a  few  days  later, 
upon  affairs  becoming  again  pacific. 

The  Brooklyn  and  Juniata  have  been  detached  from  the  squadron 
and  ordered  to  the  United  States ;  the  former  via  Honolulu  and  Cape 
Horn,  and  the  latter  by  wa^  of  the  Suez  Canal  and  Mediterranean 
Sea.   The  Juniata  joined  the  squadron  from  the  Pacific  in  March  last. 

The  Pacific  squadron  continues  under  the  command  of  Bear- Admiral 
L.  A.  Kimberly  and  consists  of  the  Trenton,  Vandalia,  Mohican^  Adams, 
Alerts  NipaiCy  Dolphin^  Pinta,  and  store-ship  MonongaJiela.  The  Tren- 
tony  NipsiCj  and  Dolphin  have  joined  the  squadron  during  the  past  year 
and  the  Iroquois  and  Juniata  have  left  it.  The  former,  needing  exten- 
sive repairs,  was  sent  to  the  navy-yard.  Mare  Island,  California,  and  in 
March  last  was  put  out  of  commission,  and  the  latter  ordered  to  the 
Asiatic  station. 

Vessels  of  the  squadron  have  visited  during  the  year  the  principal 
ports  on  the  west  coast  of  Mexico  and  Central  and  South  America,  but 
on  account  of  political  disturbances  in  the  Hawaiian  and  Samoan  Islands 
and  in  Peru,  almost  the  entire  force  on  the  station  has  been  kept  con- 
stantly in  the  waters  of  those  countries  for  the  protection  of  the  lives 
and  property  of  our  citizens. 

The  Mohican,  having  been  over  three  years  in  commission,  has  re- 
ceived new  oflicers  and  men  and  is  now  at  the  Mare  Island  yard  re- 
fitting for  service.  The  Monongahela  is  also  there  undergoing  repairs,  and 
when  they  are  completed  will  receive  stores  and  supplies  for  the  Pacific 
squadron  and  return  to  her  station.  The  Pinta  is  still  employed  in 
Alaskan  waters. 

The  European  Squadron  is  still  under  the  command  of  Acting  Rear- 
Admiral  James  A.  Greer.  The  force  on  this  station  now  consists  of  the 
Lancaster  J  Quinnebaug,  and  Enterprise.  The  Pensacola  (flag-ship)  was 
detached  from  the  squadron  in  December  last  and  the  Lancaster  sent 
from  the  South  Atlantic  station  to  take  her  place.  The  Enterprise  has 
also  been  added  to  the  squadron  during  the  past  year.  The  vessels  of 
this  squadron  have  been  actively  employed  during  the  year  in  cruis- 
ing in  the  Mediterranean  and  along  the  west  coast  of  Europe,  includ- 
ing the  North  and  Baltic  Seas. 

Tlie  Training  Squadron. — The  Portsmouth  was  the  only  vessel  of  the 
Training  Squadron  that  made  the  cruise  to  the  West  Indies  during  the 
past  winter.  The  other  ships,  the  Saratoga  and  Jamestown,  after  the 
completion  of  the  temporary  repairs  put  upon  them  during  the  winter 
at  the  Norfolk  yard,  were  employed  in  cruising  in  Chesapeake  Bay  and 
adjacent  waters.  All  three  of  these  vessels  needing  a  thorough  over- 
hauling to  put  them  in  an  ellicient  condition,  have  recently  been  put 
out  of  commission — the  Portsmouth  and  Saratoga  at  the  navy-yard, 
Portsmouth,  N.  II.,  and  the  Jamestown  at  the  navy -yard,  Norfolk.  The 
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a])[)reiitices  attached  to  these  ships  have  been  traDsferre?  to  the  gen- 
eral service  and  to  the  Constellation,  and  that  ship  is  now  msbking  the 
winter  cruise  to  the  West  Indies.  The  Jamestown  and  Fortsmauth  are 
to  be  refitted  and  repaired  for  service  in  the  Training  Squadron  and  the 
Saratoga  tamed  over  to  the  State  of  Pennsylvania  to  be  used  as  a 
school-ship  for  boys. 

SPECIAL  AND  DETACHED  SERVICE. 

The  Despatch^  Banger^  and  Michigan  continue  on  detached  service, 
the  same  as  last  year. 

The  Boston  was  recently  sent  to  Livingston,  Guatemala,  to  inquire 
into  an  alleged  case  of  gross  maltreatment  of  an  American  citizen  by 
the  military  authorities  of  that  place,  and  proceeded  thence  to  Haytien 
waters  for  the  protection  of  our  interests  there.  She  returned  to  New 
York  on  the  24th  ultimo. 

The  Thetis  has  been  employed  during  the  past  year  on  special  serv- 
ice in  the  North  Pacific.  She  has  been  actively  engaged  in  visiting  the 
principal  settlements  on  the  north  and  west  coasts  of  Alaska,  and  has 
rendered  valuable  services  to  our  whaling  fleet  in  the  Arctic  and  to 
numerous  destitute  miners  in  Alaska.  Through  the  exertion  of  her 
commanding  officer,  the  wrecked  American  schooner  Jane  Gray^  aban« 
doned  in  the  Arctic,  was  floated  and  repaired  sufficiently  to  be  sent  to 
San  Francisco,  where  she  was  turned  over  to  her  owners,  the  officers  and 
men  of  the  Thetis  generously  waiving  all  claims  for  salvage. 

The  Kearsarge  was  put  in  commission  at  the  navy-yard,  Portsmonth, 
N.  H.,  on  the  2d  of  November,  and  sailed  from  that  yai:d  for  Hampton 
Koads,  Va.,  on  the  10th  of  that  month.  She  will  shortly  sail  for  Mon- 
tevideo with  relief  officers  and  men  for  the  Tallapoosa j  and  after  receir- 
ing  those  now  on  board  that  vessel  will  again  return  to  the  United 
States. 

The  iron-clads  stationed  for  a  number  of  years  at  City  Point,  Va., 
have  recently  been  moved  up  the  James  Eiver  to  a  point  about  three 
miles  below  the  city  of  Bichmond. 

APPROPRIATIONS  AND  EXPENDITURES,  1888,  FOR  THE  CURRENT  EXPENSES 
OF  THE  NAVY  AND  MARINE  CORPS. 

Amount  of  appropriations  for  the  fiscal  year  1888,  inclading  transfer 
of  $43,691.25  by  appropriation  warrant  from  "Steel  cruisers,  Con- 
struction' and  Repair/'  to  re-imburse  "  Construction  and  Repair, 


1888''   $13,089,6X3.04 

Drawn  by  requisition  to  June  30,  1888   10, 797, 547. 94 

Leaving  a  balance,  July  1, 1888,  of   2, 292, 265. 10 

Due  general  account  of  advances  to  June  30,  1888   1 , 282, 842. 49 

1,009,422.61 

In  the  hands  of  disbursing  officers  June  30, 1888   212, 942. 37 

Actual  balance  unexpended,  July  1, 1888   1, 222, 364. 98 
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Amonnt  dra^  by  requisition  in  Angost,  September, 

and  October,  1888  $1,250,889.86 

Refunded  daring  same  period   144, 878. 61 

  $1,106,011.25 

116,353.73 

In  hands  of  disborsing  officers,  October  31,  1888   22, 489. 50 

Balance  ayailableNoTember  1, 1888,  (which  will  be  further  reduced 
by  outstanding  liabilities)   138, 843. 23 

The  following  table  exhibits  the  appropriations,  expenditures,  and 
balances  under  general  heads,  the  balances  being  those  which  were  un- 
drawn on  June  30  for  the  fiscal  year  1883 : 


Heads  of  approprlatioB. 


Appropriations 
for  fiscal  year 
endinfc  Jane  80, 
1888. 


Amount  drawn 
during  fiscal 
vear  endinir 
fane  80, 188& 


Balances  on* 
drawn  Jane 
80,1888. 


Pay  of  theNaTj  ^  

Pay.  misoellaneooa  ^  , 

Contingent  Nary  , 

Pay  of  the  Karine  Corpa  

Ouartermaater's  department  of  the  liarincAJo^s 

Navul  Academv  , 

Navigation  and  narigation  snpplies  

Ordnance  and  ordnaaoe«toree  

Ilepain,  ordnanoe  , 

Tornedo  Corps  , 

Equipment  of  Teesels  

T I  an!«portatlon  and  recroiting,  eqnipment  and  reomiting 
XuvaI  Training  SUtion,  Coaater^sBorbor Island,  B.  I.. 

Maintenance,  yarda  and  docks  

Uf  pairs  and  preservation  atnaTy-yards>  

NuvalAsy  lam,  Philadelphia,  Pa 


Medical  l>epartment,  medicine  and  sorgery . 
Naval  Hospital  fond  


Repairs,  medicine  and  sorgery . 

l*n»  visions.  Navy  

Constroction  and  repair  

Steam  machinery  

Contingent  (bareans)  

Civil  estabiiahment  at  yards  and  stations  . 


17,000,000.00 
205, 000. 00 
7.000.00 
051,862.68 
225. 62&  62 
203.830. 45 
83,500.00 
126,400.00 
15. 000. 00 
57.800.00 
625, 000.00 
25.000.00 
14,000.00 
170,  #00. 00 
450,000.00 
63, 167. 00 
57, 600. 00 
80,000.00 
20.000.00 
1,121.000.00 
943,601.25 
675,000.00 
120.500.00 
100,182.84 


$5,573,718.82 
109,961.75 
1,873.49 
652, 747. 56 
221. 447. 56 
183,868.11 
73.395.18 
101.763.68 
13.859.66 
49. 009. 78 
in.  100. 19 
Zl.  399. 87 
]0,JB71. 28 
154.969.42 
408,693.64 
43,  813.78 
50, 439. 18 
29. 999. 79 
19,259.60 
852,367.10 
831.439.22 
616.474.98 
97,049.94 
194.121.86 


tl,426,28Ll8 

6,03&25 
6,126.61 
98, 915. 32 
4,18L06 
19,962.84 
10,104.82 
24.636.32 
1,140.34 
8,790.22 
133, 899. 81 
600.13 
3, 12a  72 
15.030.58 
41,306.36 
19. 353. 22 
7. 060.82 
.21 
740.40 
268.632.90 
112,252.03 
58,625.02 
22, 550. 06 
6.0U.48 


Deduct  aaoont  doe  general  account  of  adranoes  J  one 

80,1888  


13,089,818.04 


10,797,547.94 


2,292,265.10 
1,282,842.49 


In  the  hands  of  disbnnlBg  efioert  Jmae  80^  188t. . 


1,009.422.61 
212, 942.  37 


1,222,364.98 


Although,  as  above  shown,  there  was  an  available  balance  of 
$138,843.23  of  the  appropriations  of  1888  for  corrent  expenses,  that 
balance  is  liable  to  reduction  under  various  heads  of  minor  appropria- 
tions, by  the  payment  of  outstanding  liabilities;  and  while  it  appears 
that  the  expenditures  were  kept  clearly  within  the  bounds  of  the  ap* 
propriations,  so  fer  as  it  was  within  the  power  of  the  Secretary  of  the 
Navy  to  control  them,  a  deficiency  appropriation  will  be  required  under 
"  Pay  of  the  Navy,  1888,"  in  consequence  of  the  increase  of  the  pay  of 
officers  of  the  Navy  under  recent  decisions  of  the  Supreme  Court. 

There  is  also  a  small  deficiency  under  "Pay,  miscellaneous,  1888.'^ 
The  expenditures  under  this  head  of  appropriation  can  not  always  be 
controlled  and  kept  within  the  amount  specifically  appropriated,  as  from 
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it  are  paid  all  traveling?  expenses  of  oificors  or  others  on  public  duty,  and 
the  travel  performed  is  dependent  upon  the  necessities  and  require- 
ments of  the  service. 

Of  the  amount  appropriated  for  the  current  expenses  of  the  present 
fiscal  year,  there  has  been  drawn  from  the  Treasury,  after  deducting 
sums  refunded  from  July  1  to  October  31, 1888,  $3,376,503.79. 

ESTIMATES  AND  APPROPRIATIONS,  1889  and  1890. 

The  estimates  for  the  Kavy  and  Marine  Corps  for  the  current  fiscal 
year  amounted  to  $23,003,624.13;  those  for  the  next  fiscal  year  amount 
to  $26,767,677.74,  a  difference  of  $3,764,053.61. 

Sumviary  of  estimates  for  1890  for  the  Navy  and  Marine  Corps, 
Secretary's  office :  Pay  of  the  Navy,  pay  miscellaneoos,  and  oontixigeiit, 


Navy  -   $7,773,770.00 

Bureau  of  Yards  and  Docks   644, 620.  GO 

Bureau  of  Equipment  and  Becraiting   791, 525. 00 

Bureau  of  Navigation  :   175, 000. 00 

Bureau  of  Ordnance   245, 980. 00 

Bureau  of  Construction  and  Repair   919, 972. 50 

Bureau  of  Steam  Engineering   813, 900. 00 

Bureau  of  Provisions  and  Clothing   1, 336, 160. 03 

Bureau  of  Medicine  and  Surgery   122, 500. 00 

Naval  Academy   188, 813. 45 

Marino  Corps   921, 828. 18 


For  ordinary  objects  of  expenditure   13, 934, 078. 76 

Increase  of  the  Navy  (construction  and  armament)   9, 717, 000. 00 

Improvements  of  all  kinds  at  yards  and  stations   2, 214, 243.  OS 

For  now  Naval  Observatory   240, 000.  00 

For  other  special  objects   662, 350. 00 


Total   26,767,677.74 


The  appropriations  for  the  current  fiscal  year  amount  to  $19,942,- 
481.05,  being  $6,825,196.69  less  than  the  estimates  for  the  next  fiscal 
year. 

This  increase  of  the  estimates  over  the  appropriations  is  shown,  by 
bureaus,  and  explained  as  follows : 

INCREASE  BY  BUREAUS. 


Secretary's  office   $469, 375. 00 

Bureau  of  Coustniction  and  Repair   414, 810. 49 

Bureau  of  Steam  Eogineering   2, 085, 881. 37 

linreau  of  Provisions  and  Clothing   172, 872.  47 

Bureau  of  Equipment  and  Recruiting   96,000.00 

Bureau  of  Medicine  and  Surgery   35, 000. 00  . 

Bureau  of  Yards  and  Docks   102, 765. 41 

r»ureau  of  Navigation..-,   326,900. 00 

Bureau  of  Ordnance   2,972,905.  00 

Marine  Corps   4, 886. 95 

N;i va  1  Academy   143, 800.  00 


Total     6,825,196.09 
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EXPLANATION  OF  DIFFERENCES. 

DIFFEREXCE  IN  SECKETAUY'S  OFFICE. 


lucreasod  pay  to  officers  under  decisions  of  the  Supreme  Court   $100, 000. 00 

Increased  pay  to  potty  officers  and  seamen  under  now  classification  and 

rates  proposed   300, 000. 00 

Increase  in  bounty  to  additional  number  re-enlisting  under  honorable 

discharge    9,000.00 

Increase  on  account  of  additional  number  of  cadets  under  instruction . .  30,  .'>00. 00 

Increase  on  account  of  increase  in  clerks  of  vessels,  etc   6, 500. 00 

Increase  on  account  of  diflferent  assignment  of  officers  to  duty   40, 096. 00 

Increase  in  pay,  miscellaneous   10, 000. 00 


496,096.00 

Decrease  in  pay  of  retired  officers   26, 721. 00 


469.375.00 

DIFFERKNCE  IN  BUREAU  OK  CONSTRUCTIOK  AND  REPAIR. 

Increase: 

Construction  and  Repair   $75, 000. 00 

Increase  of  the  Navy   540, 000. 00 

For  improving  plant,  navy-yard,  New  York. $110, 000 
For  improving  plant ,  navy-yard,  Norfolk ...    50, 000 

  160,000.00 

  775.000.00 

Decrease: 

Civil  establishment   189. 51 

Improving  plant,  navy-yanl,  Mare  Island   100,000. 00 

Constructing  practice  ship,  Acudomy   260, 000. 00 

  360,189.51 


414,810. 49 


DIFFERENCE  IN  BUREAU  OF  STEAM  ENGINEERING. 

Increase : 

Stoam  machinery   195,000.00 

Improving  plant,  navy-yard,  New  York   155, 000. 00 

Improving  plant,  navy-yard,  Norfolk   60, 000. 00 

Improving  plant,  navy-yard,  Mare  Ishiud   55, 000. 00 

For  experimental  purposes   25, 000. 00 

For  i  ncrease  of  the  Navy   1 , 600, 000. 00 

  2,090,000.00 

Decrease : 

Civil  establishment   4, 118. 63 


2,085,881.37 

DIFFERENCE  IN  BUREAU  OF  PROVISIONS  AND  CLOTHING. 

Increase: 

Provisions   158, 798. 50 

Contingent   10, 000. 00 

Civil  establishment   4,073.97 

  1 7i,  872.  47 
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DIFFERENCE  IX  BUREAU  OF  EQUIPMENT  AND  RECRUITING. 

Increase : 

Equipment  of  yessela   J75, 000. 00 

Contingent   5, 000. 00 

Training  station,  Coasters  Harbor  Island   16, 000. 00 

  t9C,000.0( 

DIFFERENCE  IN  BUREAU  OF  MEDICINE  AND  SURGfiRT. 

Increase: 

Sick  quarters,  Portsmouth,  N.  H   35, 000. 00 

Residenoe  for  medical  director,  Mare  Island   20, 000. 00 

  65. 000. 0 

Decrease,  seawall,  Portsmouth,  Va   20,000.0 

35, 000.0 

DIFFERENCE  IN  BUREAU  OF  TARDS  AND  DOCKS. 

Increase : 

General  maintenance   35, 000. 00 

Contingent   20, 000. 00 

Civil  establishment   2,914.90 

Improvement  at  yards   109, 092. 51 

Officers'  quarters,  Key  West   8, 000. 00 

Decrease: 

Naval  Asylum   2, 242. 00 

Repairs  and  preservation   25, 000. 00 

Commission  on  location  of  yards   15, 000. 00 

AcUustable  stem-dock   30, 000. 00 


DIFFERENCE  IN  BUREAU  OF  NAVIGATION. 

Increase : 

Navigation  supplies   40, 000. 00 

Electric-lighting  plant  for  ships   66, 200. 00 

Ocean  surveys   15, 000. 00 

Publishing  charts  of  Mexican  and  other  coasts. . .  5, 000. 00 

Charts  of  China,  Japan,  etc   10, 000. 00 

Civil  establishment   700. 00 

New  Naval  Observatory   190, 000. 00 


DIFFERENCE  IN  RUREAU  OF  ORDNANCE. 

Increase : 

Armor  and  armament   2, 077, 000. 00 

Contingent   5, 000. 00 

Civil  establishment   455. 00 

Wharf,  Craney  Island,  near  Norfolk   5, 000. 00 

Main  and  secondary  batteries   222, 500. 00 

General  armament   142, 650. 00 

Lighter,  torpedo  station   8, 000. 00 

Torpedo-boat  house,  Newport   5, 000. 00 

Torpedo  railway,  Newport   5, 000. 00 

Gun  plant,  navy-yard,  Washington   625, 000. 00 


175, 007.41 


72, 242.00 
102,705.41 


326,900.00 


3,095,605  00 
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$12,000.00 

65,000.00 

60,000.00 
5,700.00 
  $122,700.00 


2,972,905.00 

DIVFBRBNCB  IN  MARINB  CORPS. 


Decrease : 

Ammunition  for  guns  of  the  Vesuvius 

Modem  guns  for  cadets  

Modem  guns  for  apprentices  

Torpedo  Corps   


12,502.77 
7,615.82 
  4,886.95 

DIFFSRSNCB  IN  NAVAL  ACADEMT. 


Increase: 

Porchase  of  land   108, 000. 00 

Fomitare  for  cadets'  quarters   10, 000. 00 

Lighting  academy  by  electricity   55, 000. 00 

  173,000.00 

Decrease,  repairs   29, 200. 00 


143,800.00 

ESTIMATES  FOR  1890  INCREASED  OVER  APPROPRIATIONS  OF  1889. 

Civil  establishment,  yards  and  stations   $3, 835. 73 

Contingent,  biireaos   40, 000. 00 

Increape  of  the  Navy,  constraotion   2, 140/000. 00 

Increase  of  the  Navy,  armor  and  armament   2, 077, 000. 00 

New  Naval  Observatory,  Washington   190, 000. 00 

Pay  of  the  Navy   459, 375. 00 

Pay  miscellaneons   10, 000. 00 

Steam  machinery   195, 000. 00 

Constraotion  and  repair  of  vessels   75, 000. 00 

Provisions  for  the  Navy   158, 798. 50 

iEquipment  of  vessels   75, 000. 00 

Coaster's  Harbor  Island   16, 000. 00 

General  maintenance,  yards  and  stations   35, 000. 00 

Improvement  of  yards  and  stations   109, 092. 51 

Navigation  and  navigation  snpplies   40, 000. 00 

Surveys  and  charts   20, 000. 00 

Marine  Corps   4, 886. 95 


Total   5,648,988.69 


NEW  OBJECTS. 

FOB  THE  BUREAU  OF  OBDNANCE. 

Wharf,  Craney  Island,  near  Norfolk  

Hoase  for  torpedo-boat  SHletiOf  torpedo  station 

Marine  railway,  torpedo  station  

Lighter,  torpedo  station  

Gun-plant,  Washington  navy-yard  

Main  and  secondary  batteries  

General  armament  


Increase ,  Pay  Department  

Decrease,  Quartermaster's  Department 


|5,000.00 
5,000.00 
5,000. 00 
8,000.00 
625.000.00 
222,500.00 
142,650.00 
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FOR  THE  BUREAU  OF  CONSTRUCTION  AND  REPAIR. 

ImproviDg  plant,  tools,  navy-yard,  Now  York..   $&0,000.00 

Experimental  tank,  resistauco  of  ships,  New  York   60^000. 00 

Improving  plant,  navy-yard,  Norfolk   50, 000. 00 

FOR  THE  BUREAU  OF  STEAM  ENGINEERING. 

Improving  plant,  navy-yard,  New  York   155, 000. 00 

Improving  plant,  navy-yard,  Norfolk  ^ . . .  60, 000. 00 

Improving  plant,  tools,  navy-yard.  Mare  Island   55, 000. 00 

Experimental  purposes  ^   25, 000. 00 

FOR  THE  BUREAU  OF  MEDICINE  AND  SURGERY. 

Sick  qoarters,  Portsmouth,  N.  H   35, 000. 00 

Medical  director's  residence.  Mare  Island   20, 000. 00 

FOR  THE  BUREAU  OF  NAVIGATION. 

Charts,  Japan  and  China  and  Pacific  islands   10, 000. 00 

Electric  lighting  plant  for  vessels   66, 200. 00 

FOR  THE  BUREAU  OF  YARDS  AND  DOCKS. 

Officers'  quarters.  Key  West   8,  OOO.  00 

FOR  THE  NAVAL  ACADEMY. 

Purchase  of  land   108, 000. 00 

Furniture  for  cadets'  quarters   10, 000. 00 

Lighting  Academy  by  electricity   55, 000. 00 


1,780,350.00 

DECREASE  IN  ESTIMATES  FOR  1890,  COMPARED  WITH  APPROPRIATIONS 

1889. 

Repairs,  etc.,  Naval  Academy   29,200. 00 

Repairs  and  preservation  of  yards   25, 000. 00 

Naval  Asylum   2, 242. 00 

Torpedo  corps   5,700.00 


62, 142.00 

APPROPRIATIONS  MADE  FOR  1889,  NOT  ESTIMATED  FOR  IN  1890. 

Improvement  of  plant,  Mare  Island  (Construction  and  Repair)   100, 000. 00 

Practice  ship,  Naval  Academy   2(i0, 000. 00 

Sea-wall,  hospital,  Portsmouth,  Va   20, 000. 00 

Selecting  locations  for  yards   16, 000. 00 

Adjustable  stem-dock   30, 000. 00 

Ammunition  for  guns  of  the  Feauviua   12, 000. 00 

Modern  arms  for  cadets   55, 000. 00 

Modern  arms  for  apprentices   50, 000. 00 


542,000.00 

RECAPITULATION. 

Appropriations  increased   5,648,988.60 

Now  objects  asked  for  ,   1, 780, 350. 00 


7,429,338.60 


Actual  increase  in  oHtimatos  for  IH1)0 over  appropllfttioDS for      ^  6» 825,1 


604,142.00 
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SALES  OF  GOVERNMENT  PROPERTY  AND  VESSELS. 

As  will  be  seen  by  the  detailed  statement,  page  532  of  the  Api^endix, 
the  total  amount  deposited  in  the  Treasury  from  November  1, 1887,  to 
November  1, 1888,  as  receipts  from  sales  of  Government  property  per- 
taining to  the  Navy,  was  $337,095.23,  which  sum  incladed  also  receipts 
from  the  sale  of  articles  to  other  Departments  of  the  Government, 
rents,  interest,  and  premiums  on  exchange.  The  amount  received  from 
the  sale  of  old  materials  condemned  by  Statutory  Board,  under  the  pro- 
visions of  the  act  of  August  5, 1882.  as  unserviceable  for  any  purpose 
connected  with  the  Navy,  was  $253,569.13,  of  which  $157,640.31  were 
covered  into  the  Treasury  as  "  miscellaneous  receipts,^  and  $95,928.82 
carried  to  the  credit  of  proper  appropriations,  in  pursuance  of  law. 

Two  condemned  vessels  have  been  sold  within  the  past  year,  the 
New  Yorky  unfinished  and  partly  broken  up  on  the  stocks  at  the  navy- 
yard,  Brooklyn,  and  the  Antietam^  embedded  in  the  mud  at  League 
Island,  with  the  tide  flowing  through  her. 

It  was  necessary  to  clear  the  ship-house  of  the  New  York^  and  she  was 
sold  May  31, 1888,  to  the  highest  bidder,  0.  H.  Gregory,  of  Great  Neck, 
L.  I.,  for  $10,  full  security  having  been  given  that  she  would  be  broken 
up  and  removed  and  the  ship-house  left  in  clean  condition.  The  pur- 
chaser has  about  fulfilled  his  contract.  The  Antietam  could  no  longer  be 
used  with  safety  to  health,  and  was  sold  September  8, 1888,  at  auction,  to 
the  highest  bidder,  0.  H.  Gregory,  of  Thomaston,  L.  L,  for  $6,700,  and 
ample  security  given  by  him  that  she  would  be  removed  and  the  channel 
cleared  of  all  dfibris.  Both  of  these  vessels  were  condemned  by  Statu- 
tory Board,  and  due  public  notice  given,  by  advertisement,  of  the  time 
they  would  be  sold.  The  proceeds  of  these  sales,  less  the  auctioneers' 
commissions,  were  covered  into  the  Treasury  by  the  disbursing  officers 
who  received  the  payments. 

As  stated  in  my  last  annual  report,  the  balance  on  deposit  at  that 
time  with  the  Treasurer  of  the  United  States,  on  account  of  proceeds 
from  the  sale  of  old  vessels,  subject  to  my  check,  was  $17,384.87.  There 
has  since  been  paid  out  for  advertising  such  sales  $444.40,  and  turned 
into  the  Treasury  as  "miscellaneous  receipts^  $16,000,  leaving  a  balance 
on  deposit  and  due  to  the  United  States  of  $940.47,  to  be  held  i  nreserve, 
for  the  present,  for  the  payment  of  any  outstanding  advertising  bills,  or 
for  use  under  the  provision  of  the  act  of  March  3,  1863,  which  provides 
for  the  disposition  of  vessels  condemned  as  unfit  for  further  service  in 
the  Navy.  A  copy  of  the  account  current  rendered,  with  the  necessary 
vouchers,  to  the  Fourth  Auditor  of  the  Treasury,  will  be  found  in  the 
Appendix,  page  539. 

REPORT  OF  TIIK  ADMIRAL. 

The  rei>ort  of  the  Admiral  of  the  Navy,  dated  July  18,  18<S8,  pieseuta 
interesting  observations  in  regard  to  the  apprentice  system.  Head 
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vocates  the  employment  of  sailing  vessels  for  practice  shix)^,  and  an 
enlistment  for  ten  years,  with  the  understanding  that  all  the  ratings  of 
petty  officer  shall  be  open  to  apprentices.  He  deprecates  too  high  a 
standard  for  admission  and  the  holding  out  of  forlorn  hopes  of  promo- 
tion, as  thereby  recruits  are  obtained  from  too  high  a  station  to  iDSurc 
their  remaining  in  the  service  as  enlisted  men.  In  reference  to  torpedoes 
the  Admiral  does  not  favgr  the  Whitehead  system,  and  cites  the  sac- 
cess  of  net  defenses.  He  speaks  well  of  the  Berdan  ram- torpedo,  the 
Ericsson  submarine  gun,  and  the  Gray  don  shell.  He  also  a<l  vocates 
the  continuance  of  the  War  College  as  a  most  valuable  factor  in  pre- 
paring officers  for  war  service.  As  senior  officer  of  the  Board  of  In- 
spection he  reports  favorably  on  the  condition  and  general  efficiency  of 
the  ships  inspected  before  going  to  sea  and  on  their  return. 

BUREAU  OF  YARDS  AND  DOCKS. 

The  Chief  of  the  Bureau  of  Yards  and  Docks,  Commodore  D.  B.  Har- 
mony, gives  a  detailed  report  of  the  expenditures  and  improvements  at 
the  navy-yards  and  naval  stations  during  the  past  year,  and  submits 
estimates  for  the  amounts  required  during  the  coming  year  for  the 
maintenance,  preservation,  repair,  and  improvement  of  the  yards. 
Among  these  recommendations  may  be  noted  extension  of  the  water 
frontage  at  several  of  the  yards ;  the  introduction  of  electric  plants  for 
lighting ;  the  repair  and  improvement  of  docking  facilities  and  public 
buildings,  and  the  extension  of  the  railroad  systems.  Commodore  Har- 
mony also  calls  attention  to  the  advisability  of  gradually  extending  and 
constructing  permanent  waterfronts  of  stone  or  concrete  at  our  principal 
navy -yards.  The  present  water  frontage  is  insufficient,  and,  being  gen- 
erally of  timber,  is  subject  to  decay  and  the  ravages  of  the  teredo. 

BUREAU  OF  ORDNANCE. 

The  report  of  the  Chief  of  the  Bureau  of  Ordnance,  Commodore  Mont- 
gomery Sicard,  contaius  a  summary  of  the  work  of  that  important 
Bureau  during  the  year. 

The  work  of  constructing  the  ordnance  for  the  new  navy  is  progress- 
ing slowly  but  surely.  Exact  results  are  required  and  much  work  has 
to  be  performed  in  experiment  before  they  can  be  obtained. 

The  results,  however,  prove  that  we  are  not  behind  any  nation  in  our 
power  to  adapt  and  design,  and  that  our  manufacturing  conveniences 
are  rapidly  improving. 

Ue  reports  the  adoption  of  a  new  model  for  6,  8,  and  10  inch  guns, 
which,  without  increasing  the  weight,  adds  to  the  strength  of  the 
gun. 

Good  results  have  been  obtained  with  American  brown  powder  in 
G-incli  guns,  and  he  expects  soon  to  have  satisfactory  results  with  that 
for  higher  calibers. 
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He  says  that  good  results  have  attended  the  tests  of  the  new  square 

lozenge  black  powder  in  rapid-fire  guns. 

Ho  states  the  necessity  of  a  new  form  of  powder  which  is  being  used 
>road  with  wonderful  results,  but  of  which  we  do  not  know  the  process 

of  manufacture. 

Good  results  have  been  obtained  at  last  with  cast-steel  projectiles. 

It  has  been  possible  to  obtain  two  armor-piercing  shells  during  the 
last  year;  if  these  give  good  results  on  trial,  others  can  be  procured 
similar  to  them. 

Fair  progress  has  been  made  towards  obtaining  good  forms  of  per- 
cussion fuses  and  electrical  primers. 

The  work  on  gun-carriages  has  progressed  considerably,  and  thirteen 
sets  of  castings  for  6-inch  central  pivot  carriages  have  passed  the  bal- 
istic  tests. 

The  Chicago^s  central  pivot  8-inch  carriages  are  completed.  Steel 
deck  circles  and  clips  have  been  fitted  to  the  Atlcmta  and  Boston^  and 
have  given  excellent  results. 

The  first  of  the  10-inch  turret  carriages  for  the  Miantonomoh  has 
given  good  results  at  the  Ordnance  Proving  Ground. 

The  Hotchkiss  Ordnance  Company  is  filling  a  large  order  for  its  guns, 
which  are  being  constructed  in  this  country  after  considerable  difficulty 
in  obtaining  suitable  material. 

Several  now  forms  of  mounts  for  secondary  battery  guns  have  been 
devised  by  Lieut.  F.  F.  Fletcher,  and  have  given  good  results. 

Fairly  good  results  have  been  obtained  with  several  marine  guns  sub- 
mitted for  trial. 

A  new  revolver,  in  the  designing  of  which  Lieut.  W.  W.  Kimball 
has  been  of  great  service,  has  been  adopted,  and  5,000  ordered  from  the 
Colt's  Arms  Company.  Only  a  few  Lee  magazine  rifles,  to  meet  press- 
ing wants,  have  been  ordered,  as  the  Bureau  believes  that  a  reduction 
from  a  i5  caliber  to  a  smaller  one  will  soon  take  place. 

The  armaments  of  the  Boston^  Atlanta^  and  Chicago  are  completed, 
and  those  of  the  Baltimore  and  Charleston  are  well  in  hand. 

The  Bethlehem  Company  has  a  portion  of  its  machinery  completed, 
and  will  soon  begin  to  deliver  forgings  for  the  smaller  guns.  It  has 
not  yet  erected  a  hammer  for  the  manufacture  of  armor  plates. 

The  erection  of  the  buildings  and  machinery  of  the  new  gun  factory 
is  advancing  slowly.  Great  difficulty,  owing  to  quicksand,  was  exi>eri- 
enced  in  excavating  for  a  shrinking  pit,  and  a  greater  expense  incurred 
than  was  expected.  The  difficulty  is,  however,  now  surmounted,  and 
the  work  is  proceeding  satisfactorily. 

The  Department's  advertisement  for  proposals  for  IG-inch  boring  and 
turning  lathes  and  IG-inch  jacket  lathes  did  not  produce  satisfactory 
proposals ;  therefore  new  advertisements  are  to  be  issued. 

The  Bureau  recommends  the  armament  of  some  of  the  better  class 
of  old  ships  with  modern  guns.   These  guns  will  serve  for  future  new 
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ships.  In  the  same  connection  it  suggests  the  purchase  of  a  few  rapid- 
lire  guns ;  also  that  of  cadet  magazine  rifles  for  use  in  the  instruction 
of  cadets  at  the  Naval  Academy. 

The  work  performed  at  the  Kaval  Ordnance  Proving  Grounds,  uuder 
the  superintendence  of  Lieut.  Austin  M.  Knight,  is  highly  commended. 
The  difficulties  attending  the  firing  of  shotted  guns  over  water  which 
is  continually  traversed  by  vessels  necessitates  the  selection  of  another 
ocality^  and  such  a  change  has  received  due  consideration  and  bids  fair 
to  be  solved  satisfactorily.  The  money  already  appropiiated  for  the 
purchase  of  a  new  ground  has  not  yet  been  used. 

The  Torpedo  Board,  provided  for  in  the  act  of  Congress,  approved 
August  3, 1886,  is  still  in  session.  Three  finished  systems  of  torpedoes 
have  been  submitted  for  trial. 

On  August  4, 1888,  the  Department  decided  to  order  30  Howell  tor- 
pedoes, with  the  right  to  extend  the  order  to  50,  from  the  Hotchkiss 
Ordnance  Company. 

The  Bureau  reports  that  the  instruction  of  enlisted  men  in  torpedo 
work  and  ordnance  material  has  proceeded  successfully.  A  course  of 
gunnery  instruction  will  soon  be  initiated  at  the  torpedo  station,  and  it 
is  hoped,  in  view  of  the  increased  need  of  seamen  gunners,  to  increase 
the  number  of  men  under  instruction. 

In  answer  to  the  Department's  advertisement  in  Kovember  last  for 
proposals  for  a  submarine  boat,  two  designs  were  submitted,  but  as 
neither  contained  any  guaranty  of  performance  of  tbe  functions  re- 
quired, they  were  rejected. 

In  accordance  with  the  act  of  Congress  approved  August  3, 1886,  and 
in  answer  to  the  advertisement  of  the  Department,  two  proposals  were 
received  for  the  construction  of  a  steel  sea-going  torpedo  boat.  That 
of  the  Herreshoff  Manufacturing  Company  was  accepted,  and  the  boat 
is  now  in  process  of  construction. 

In  accordance  with  the  act  of  Congress  approved  March  3, 1887,  the 
steamer  Stiletto  was  purchased  from  the  Herreshoff  Manufacturing 
Company  and  has  proved  of  great  service  for  exercising  the  officers  and 
men  at  the  Torpedo  Station. 

The  8-inch  pneumatic  gun  carriage  and  apparatus  for  working  the 
10-inch  guns  of  the  Terror,  contracted  for  with  the  Pneumatic  Gun  Car- 
riage Company,  are  now  being  constructed  by  the  South  Boston  Iron 
Company. 

Pursuant  to  an  act  of  Congress  approved  March  3, 1887,  two  cast-steel, 
high-power  6-inch  guns  have  been  furnished  by  contract;  one  is  of 
Bessemer  steel,  constructed  by  the  Pittsburgh  Steel  Casting  Company, 
the  other  of  open-hearth  steel,  furnished  by  tbe  Standard  Steel  Casting 
Company.  Xo  proposals  were  received  for  a  crucible-steel  gun.  The 
guns  received  have  been  finished  and  will  soon  be  tested. 

The  Bureau  reports  important  progress  at  the  Torj)edo  Station,  and 
an  improvement  in  the  buildings,  wharves,  and  apparatus.    A  further 
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appropriatiou  will  probably  be  required  to  complete  the  extension  of  the 
sea-wall,  as  authorized  by  Congress. 

The  encouragement  of  private  manufacturers,  whose  works  are 
located  back  from  the  Atlantic  and  Pacific  sea-board,  to  manufacture 
gun-cotton  is  recommended,  as  such  increased  production  would  be  of 
great  service  in  case  of  war. 

Good  results  have  been  obtained  in  using  gun-cotton  as  bursting 
charges  in  the  shells  of  ordinary  guns  up  to  SO-pounders,  and  there 
seems  to  be  no  reason  why  it  should  not  be  used  in  the  large  calibers 
if  a  suitable  fuze  can  be  produced. 

A  service  electrical  lamp  for  submarine  work  has  been  completed  and 
is  now  issued  to  ships.  Arrangements  have  been  made  to  secure  tor- 
pedo search-light  apparatus  of  American  manufacture.  This  is  an  im- 
portant step. 

Important  researches  have  been  made  in  the  chemical  laboratory,  in- 
cluding the  investigation  of  explosives  and  metals,  and  the  effect  of  the 
detonation  of  determined  amounts  of  explosives. 

The  instruction  of  officers  in  torpedo  and  similar  subjects  has  pro- 
gressed, and  several  new  features  have  been  introduced. 

BUREAU  OF  EQUIPMENT  AND  RECRUITING. 

In  the  reporcof  Commodore  W.  8.  Schley,  of  the  Bureau  of  Equipment 
and  Recruiting,  will  be  found  a  statement  of  the  supplies  purchased  and 
manufactured  by  the  Bureau  during  the  past  year.  The  working  of  the 
equipment  department  established  at  the  Boston  yard  lias  given  excel- 
lent and  ex^onomical  results,  notwithstanding  that  much  of  the  machin- 
ery taken  over  at  the  time  of  the  transfer  was  fouud  to  be  defective  and 
in  great  need  of  repair. 

Tlie  Bureau  reports  that  it  ia  substituting  a  new  galley  made  at  the 
Boston  yard  for  the  old  Young's  galley  formerly  used.  This  change 
was  necessitated  by  the  improved  ]^avy  ration,  which  requires  better 
cooking  facilities. 

A  statement  is  made  of  the  number  of  men  in  the  service,  the  number 
enlisted,  discharged,  deserted,  died,  re-enlisted,  and  employed  on  special 
service. 

A  recommendation  is  made,  in  view  of  the  fact  that  the  number  of 
continuous  service  men,  although  large,  is  not  as  large  as  it  should  be, 
that  a  board  be  convened  to  formulate  a  uniforpi  scale  of  punishments 
and  classification  of  offenses,  the  present  uneven  way  of  administering 
justice  being  claimed  to  be  one  of  the  great  causes  which  prevent  re- 
enlistments. 

The  instruction  of  seamen  at  Washington  and  the  torpedo  station 
is  commended. 

In  regard  to  the  apprentice  establishment,  the  Bureau  reports  fair 
results.  The  want  of  proper  training-ships  has  been  a  great  drawback, 
11204— N  88  III 
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and  the  construction  of  new  bark-rigged  vessels  of  modern  type  is  again 
recommended  for  use  as  practice  vessels. 

New  tables  of  allowance  for  the  new  types  of  ship  have  been  made 
and  have  been  sent  to  the  equipment  depot. 

Commodore  Schley  concludes  his  report  with  some  valuable  recom- 
mendations in  regard  to  the  improvement  of  the  men's  messes,  the  in 
crease  of  the  pay  of  certain  grades  of  petty  officers  and  other  enlisted 
men  in  order  that  the  service  may  get  a  better  class  of  men  now  re- 
quired by  the  improvements  in  material ;  the  extension  of  the  retire- 
ment and  citizenship  laws  passed  for  the  Army  and  Marine  Oori>8  to  the 
enlisted  men  of  the  Navy ;  and  that  power  be  given  to  naval  officers  to 
administer  the  oath  of  allegiance  to  recruits  as  is  now  done  by  officers 
of  the  Army. 

BUREAU  OF  STEAM-ENGINEERING. 

The  report  of  Enginoer-in-Ohief  George  W.  Melville,  Chief  of  the 
Bureau  of  Steam-Engineering,  gives  the  amounts  expended  in  the  pur- 
chase of  material,  purchase  and  construction  of  steam-machinery,  with 
estimates  for  the  fiscal  year  1890. 

Under  the  head  of  General  Operations"  a  r6sum6  of  the  work  per- 
formed under  the  bureau  is  given,  which  includes  the  construction  of 
new  machinery  and  repairs  to  that  alrgady  in  use. 

Under  the  head  of  "Machinery  under  Construction"  is  given  the 
present  state  of  advancement  in  the  designing  and  constructing  of 
machinery  for  the  Newark  fcruiser  No.  1),  Philadelphia  (cruiser  No.  4), 
Charleston  (cruiser  No.  2),  San  Francisco  (cruiser  No.  6),  Baltimore 
(cruiser  No.  3),  Concord  (gun-boat  No.  3),  Bennington  (gun-boat  No.  4), 
Yorlitown  (guQ-boat  No.  1),  Petrel  (gun-boat  No.  2),  Vesuvius^  and  the 
monitors  Monadnocky  Terror,  and  Amphitrite. 

Eecommendations  are  renewed  to  build  large  proving  and  testing 
machines  at  the  New  York  and  Mare  Island  navy-yards,  and  to  estab- 
lish central  steam  and  electric  generating  plants  in  the  navy-yarde^ 
which  should  supply  all  of  the  points  where  steam-power  and  light  is 
required. 

A  synopsis  of  the  work  done  at  the  various  yards  is  given,  together 
with  a  statement  of  the  condition  of  the  various  plants  of  machinery 
and  suggestions  in  regard  to  minor  changes. 

Under  the  head  of  "Personnel  of  the  Engineer  Corps,"  the  Engineer- 
in  Chief  calls  attention  to  the  number  of  engineers  and  machinists  in 
our  own  and  in  foreign  services,  and  asks  for  the  appointment  of  an  as- 
sistant chief  of  Bureau.  He  strongly  recommends  the  establishment  of 
a  practice-ship  for  the  men  of  the  engine-room  force,  especially  for 
those  of  the  rating  of  water-tender,  the  latter  having  new  and  very 
important  duties  to  perform  in  running  the  machinery  of  the  n.ew-ty[>e 
ships.  He  also  recommends  that  all  vessels  fitted  for  forced  draught 
should  be  run  under  forced  draught  until  the  engine-room  force  has  be- 
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come  entirely  expert  in  developing  the  highest  powers  of  the  ship. 
This  would  of  course  slightly  increase  the  expenditure  of  fuel  for  a  time, 
but  without  it  the  great  extra  cost  of  perfected  boilers  and  machinery 
would  be  lost. 

In  regard  to  the  rating  of  men  as  machinists,  he  recommends  a  more 
thorough  examination. 

The  chief  of  the  Bureau  argues  against  the  retention  of  vessels  on 
active  service,  without  thorough  overhauling,  for  a  period  of  more  than 
three  years,  because  by  so  doing  the  engines  are  entirely  exhausted, 
whereas  otherwise  slight  repairs  render  them  thoroughly  efficient  for 
another  cruise. 

The  chief  of  Bureau  reports  that,  being  convinced  of  the  important 
reduction  in  weight  which  the  introduction  of  coil  boilers  would  en- 
sure, the  Department  issued  a  circular  inviting  manufacturers  to  sub* 
mit  plans  of  a  boiler  adopted  for  use  in  an  armored  coast-defense  ves- 
sel. In  answer  to  this  circular  twenty-three  firms  applied  for  and  were 
furnished  with  information,  and  nine  submitted  designs.  Owing  to  the 
pressure  of  other,  business  no  decision  has  yet  been  reached  as  to  which 
of  these  boilers  will  be  tested. 

During  the  past  year  the  following  important  tests  have  been  made: 
A  Belleville  coil-boiler  on  board  Mr.  J.  M.  Forbes's  yacht  Shearicater^ 
giving  very  good  results.  A  new  style  of  boiler  made  by  the  Herre- 
schoff  Manufacturing  Company,  so  designed  as  to  necessitate  less  in- 
telligent handling  than  those  of  their  design  now  in  use  in  the  service ; 
the  results  were  very  satisfactory.  A  boiler  using  naphtha  as  a  fuel, 
biiilti  by  the  Ilohenstein  Manufacturing  Company;  the  results  were 
interesting,  giving  additional  data  on  the  evaporative  powers  of 
naphtha. 

The  new  boilers  of  the  Swatara  were  tested  under  forced  draught 
with  and  without  circulating  plates;  the  results  proved  the  value  of 
the  use  of  circulating  plates. 

A  very  interesting  test  of  a  device  for  burning  petroleum  was  made 
on  a  locom<  tive  fitted  up  by  the  Petroleum  Fuel  and  Motor  Company. 
The  apparatus  was  very  successful,  and  the  evaporative  results  are,,  it 
is  said,  the  best  on  record. 

A  very  small  oscillating  engine,  5  by  7  inches  and  10  inches  high,  de- 
signed for  driving  blowers  and  centrifugal  engines  on  steam-launches, 
was  tested.  The  highest  speed  was  about  2,100  revolutions  per  minute  j 
a  similar  engine  has  reached  3,200  revolutions  per  minute. 

A  comparative  test  was  made  of  the  two  systems  of  steam  indicators 
now  in  use.  Both  gave  good  results,  and  the  difflerence  in  their  per- 
formance was  very  slight. 

Excellent  results  were  obtained  for  "Magnolia  metaP'  on  a  compara- 
tive test  with  the  best  anti-friction  metal  heretofore  tested. 

The  result  of  tests  made  with  an  aluminum  bronze  furnished  by  the 
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Aliimiuiiin  Bronze  Smelting  Compjiny,  shows  the  metal  to  be  a  valuable 
one  when  a  uon-oxidizable  metal  of  great  strength  is  required.  On  ac- 
count of  a  want  of  knowledge  in  handling  the  casting  of  large  masses 
of  this  metal  two  castings  for  the  propeller  of  the  Petrel  were  con- 
demned owing  to  the  existence  of  blow-holes.  It  is  to  be  hoped  that 
better  results  will  be  obtained  when  more  experience  is  gained. 

Tests  have  been  made  with  another  valuable  material,  the  bronze 
made  by  the  Deoxidized  Metal  Company.  The  specimens  tested  with 
good  results  were  made  by  order  of  the  Bureau  with  exactly  the  same 
composition  as  "  navy-bronze,"  but  the  company  claim  even  better  re 
suits  with  their  own  composition.  These  tests,  with  the  exception  of 
the  Swatara^s  boilers,  were  made  at  the  expense  of  the  parties  submit- 
ting the  articles,  but  as  officers  had  to  be  taken  from  other  duties  the 
chief  of  the  Bureau  recommends  the  establishment  of  an  experimental 
board  of  engineers. 

Under  the  caption  of  "Estimates  of  Appropriations"  required,  the 
chief  of  Bureau  states  that  every  cent  estimated  for  the  coming  year 
will  be  needed,  and  that  he  is  not  entirely  satisfied  that  he  should  not 
have  asked  for  more  as  the  appropriiitions  for  this  Bureau  have  been  de- 
creased every  year  lately  without  a  corresponding  decrease  in  the  neces- 
sity for  expenditures.  He  says  that  he  supposes  that  the  Gong^res- 
sional  committee  is  influenced  by  the  fact  that  there  is  generally  a  bal- 
ance left  at  the  end  of  the  year.  There  must  be  either  a  balance  or  a 
deficiency,  and  it  is  impossible  to  regulate  matters  so  that  the  expenses 
which  are  incurred  all  over  the  world  shall  foot  up  to  the  exact  appro- 
priation. Important  work  is  therefore  often  neglected  m  order  to  be 
within  the  appropriated  amounts. 

The  appropriation  for  the  purchase  of  new  tools  is  strongly  recom- 
mended as  is  also  that  for  experimental  purposes. 

The  estimates  for  the  construction  of  new  machinery  is  based  upon 
the  requirements  of  the  new  vessels  under  construction  and  authorized 
during  the  past  fiscal  year. 

BUREAU  OF  CONSTRUCTION  AND  REPAIR. 

Chief  Constructor  Theodore  D.  Wilson,  chief  of  the  Bureau  of  Con- 
struction and  llepair,  shows  in  his  report  the  work  performed  and  the 
amount  expended  by  the  Bureau  during  the  hist  fiscal  year,  together 
with  estimates  required  for  the  fiscal  year  ending  June  30,  1890. 

lie  recommends  an  estimate  for  a  chief  draughtsman,  such  a  rating 
having  been  allowed  for  similar  work  under  the  Bureau  of  Steam  En- 
gineering  for  several  years. 

The  immediate  construction  is  strongly  recommended  of  "  experi- 
mental works,"  at  a  cost  of  $00,000,  for  use  in  the  determination  of  the 
resistance  of  ships  by  means  of  models.  The  "  works"  are  a  most  im- 
jwrtant  part  of  the  equipment  of  the  ship-building  branch  of  foreign 
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naval  establishments,  and,  although  expensive,  have  been  introduced 
largely  by  private  sbip-building  firms. 

For  sentimental  reasons  it  is  recommended  that  the  Hartford^  which 
is  likely  to  be  condemned,  be  repaired.  For  a  sum  probably  less  than 
that  fixed  by  the  Board  of  Survey  she  could  be  made  to  render  valuable 
service  as  a  cruiser  for  several  years  and  then  still  be  useful  as  a  re- 
ceiving ship. 

Attention  is  again  called  to  the  condition  of  the  single-turreted 
monitors;  they  are  a  source  of  considerable  expense  to  the  Government 
without  being,  in  their  present  condition,  of  much  actual  value. 

The  present  tugs,  which  are  now  obsolete,  expensive,  and  of  but  little 
actual  value,  should  be  replaced  by  six  modern  tugs  of  about  200  tons 
displacement  each. 

Tables  of  the  vessels  of  the  Navy,  with  data  referring  to  them,  and 
a  statement  of  the  condition  of  the  vessels  now  building,  are  appended* 

In  accordance  with  the  act  of  Congress  of  August  S,  1886,  two  navy- 
yards  will  soon  be  equipped  for  steel  and  iron  war-ship  building  of  every 
type  and  size.  The  navy-yard  at  Mare  Island  is  also  being  fitted  with 
a  complete  outfit  of  modern  ship-building  tools.  Mare  Island,  our  only 
yard  on  the  Pacific  coast,  is  particularly  well  suited  for  ship-building 
purposes. 

BUREAU  OF  PROVISiONS  AND  CLOTHING. 

Paymaster-GenerrJ  James  Fulton,  Chief  of  the  Bureau  of  Provisions 
and  Clothing,  which,  under  the  late  partial  reorganization  of  this  De- 
partment, has  become  the  purchasing  and  store-keeping  branch  for  all 
the  bureaus,  submits  the  details  of  the  new  organization  of  his  bureau, 
and  gives  summaries  of  the  office  work  performed  during  the  year ;  also 
statements  of  the  api)ropriation  "  Provisions,^'  Contingent  provisions 
and  clothing," ''Clothing,''  and  "Small  store"  funds,  ''Sales  at  auc- 
tion" and  schedules  of  proposals  to  furnish  naval  supplies  invited 
under  advertisements  and  of  contracts  made  for  the  fiscal  year  1888. 

By  the  consolidation  under  this  bureau  of  all  general  supplies  for  the 
Navy  a  large  amount  of  work  has  been  devolved  upon  it.  Experience 
warrants  the  continuation  of  the  system  and  has  developed  improved 
methods  of  business. 

The  chief  of  the  Bureau  recommends,  in  view  of  the  importance  of  the 
boards  of  inspection  at  the  various  stations  and  the  amount  of  work 
done  by  them,  that  they  should  be  furnished  with  suitable  permanent 
office  room  and  given  clerical  assistance.  The  appliances  for  carrying 
out  the  necessary  tests  and  proofs  should  be  furnished  the  board  so 
that  they  may  be  equipped  for  their  work  as  well  as  similar  persons  em- 
ployed by  great  mercantile  interests. 

For  the  first  time  in  the  history  of  the  Navy  it  has  been  possible  to 
prepare  complete  statements  by  classes  of  receipts  and  exj^nditures  of 
supplier  throughout  tbe  entire  service,  and  of  the  total  valuation  of 
supplies  on  hand  for  issue  at  all  shore  stations. 
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In  regard  to  the  purchase  of  tobacco  for  the  Navy,  the  Paymaster- 
General  recommends  that  Congress  be  requested  to  repeal  tho  act  ap- 
proved March  3, 1881,  entitled  "An  act  to  regulate  the  mode  of  pur- 
chasing tobacco  for  the  United  States  Navy,"  and  that  tobacco  be  pur- 
chased as  formerly  prescribed  by  section  3721  Eevised  Statutes. 

Under  the  act  tobacco  must  be  purchased  at  a  fixed  time  without 
regard  to  the  actual  needs  of  the  service.  This  requires  costly  separate 
advertising ;  further,  the  act  requires  that  the  lowest  bid  shall  be  ac- 
cepted for  furnishing  tobacco  equal  to  the  United  States  Navy  standard. 
As  there  was  no  standard  at  the  time  of  the  passage  of  the  act,  the 
natural  effect  of  competition  has  been  to  lower  the  standard  of  an  article 
which  is  actually  paid  for  by  the  enlisted  men,  and  should  therefore  be 
suited  to  their  taste  and  of  the  quality  preferred  by  them.  The  tobacco 
purchased  should  also  be  so  specially  prepared  as  to  meet  the  varied 
circumstances  of  naval  service. 

In  regard  to  the  advertisement  now  required  by  law  previous  to  the 
submission  of  proposals  for  supplies,  ho  recommends  that  in  view  of 
tho  improvements  in  tho  methods  of  business  duo  to  greater  facili- 
ties for  communication  and  publication  that  the  time  be  reduced  from 
four  to  two  weeks,  which  would  be  in  the  interest  of  economy  and 
quicken  deliver^'  of  supplies. 

On  account  of  a  decision  of  tho  Acting  Attorney-General  dated 
August  2,  1888,  the  Bureau  does  not  deem  it  necessary  to  renew  its 
recommendations  submitted  in  a  prior  report  in  regard  to  the  bonds  of 
pay  officers. 

BUIIEA.U  OF  NAVIGATION. 

Commodore  J.  G.  Walker,  Chief  of  tho  Bureau  of  Navigation,  sub- 
mits in  his  annual  report  a  sketch  of  tho  operations  of  the  Bureau  dur- 
ing the  last  year,  together  with  estimates  for  its  support  and  that  of 
the  offices  under  it  for  tho  expenditures  which  will  be  necessary  for  the 
naval  service  during  the  fiscal  year  ending  Juno  30,  1889. 

Included  in  his  report  are  tlxose  of  the  Superintendent  of  Compasses, 
the  Naval  Inspt»(;tor  of  Electric  Lighting,  the  Naval  War  College,  the 
Ilydrographic  Office,  the  Naval  Observatory,  and  the  Nautical  Almanac 
Office. 

He  states  that  after  a  six  months'  competitive  trial  fourteen  chronom- 
eters of  domestic  manufacture  have  been  purcliased,  and  that  chro- 
nometers of  foreign  make  are  no  longer  purchased.  Spy-glasses  are 
hereal'ter  to  conform  to  a  standard  one  at  tho  Naval  Observatory.  Ad- 
vance has  been  made  in  the  construction  of  naval  compasses.  The 
libraries  of  cruising  ships  have  been  enlarged  by  the  addition  of  modem 
books.  The  phicing  of  the  entire  subject  of  electric  lighting  in  the 
hands  of  an  expert  inspector  has  produced  excellent  results.  Ocean 
surveys  have  been  successfully  carried  on  by  several  of  tho  smaller 
vessels  of  the  Navy  witli  satisfactory  results.   In  connection  with  the 
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important  subject  of  the  destractiou  of  derelicts  he  recommeuds  the 
constant  employment  of  a  small  vessel  for  that  purpose.  A  party  has 
just  started  for  the  purpose  of  continuing  the  determination  of  longi- 
tude of  important  points  by  telegraphic  signals.  The  present  field  of 
labor  is  in  Mexico  and  Central  America. 

In  regard  to  the  Hydrographic  Office  the  Chief  of  Bureau  strongly 
recommends  the  giving  of  more  space  for  its  important  work,  of  use  to 
the  whole  maritime  interests  of  our  country.  To  meet  this  necessity  a 
separate  building  is  suggested  where  all  the  work  can  be  done  more 
economically,  and,  besides,  storage  room  may  be  had  for  the  immensely 
valuable  copper  plates  for  charts,  which  are  very  bulky  and  are  now 
accumulating  in  great  numbers. 

lo  the  Nautical  Almanac  Oflace  the  volumes  for  1893  and  1894  are  in 
a  state  of  forwardness. 

At  the  Kaval  Observatory  two  additional  computers  are  required  in 
order  to  bring  up  the  important  work  of  the  transit  circle,  which  is  now 
falling  behind. 

The  time  service  has  been  extended  and  has  given  great  public  satis- 
faction. Five  thousand  dollars  are  asked  for,  to  continue  the  service 
properly. 

The  magnetic  observatory  work  is  progressing,  and  the  results  will 
be  reatly  for  publication  at  an  early  date.  Attention  is  especially  called 
to  the  proposed  charting  of  the  heavens,  and  the  necessity  for  an  ade- 
quate appropriation  to  enable  the  Observatory  to  perform  its  share  of 
this  great  work  is  requested. 

The  Department  library,  composed  entirely  of  books  on  technical 
subjects  absolutely  necessary  for  the  working'  of  the  Department,  is 
greatly  hampered  by  the  smallness  of  the  amount  allotted  to  it;  an  in- 
crease from  $1,000  to  $2,500  is  earnestly  desired. 

The  very  important  work  connected  with  the  publication  of  the  Naval 
War  Records  has  hitherto  made  slow  progress.  By  the  act  of  July  11, 
1888,  the  first  actual  impetus  was  given  by  Congress,  and  it  is  hoped 
that,  in  view  of  the  great  demand  for  the  records  and  the  danger  of  los- 
ing many  important  documents  which  are  now  in  private  hands.  Con- 
gress will  be  liberal  in  its  allowance  for  the  prosecution  of  the  work. 

The  Naval  War  College,  now  in  its  fifth  year,  has  done  good  work  in 
furnishing,  in  the  shape  of  lectures  on  technical  subjects,  the  result  of 
the  close  application  of  specialists  having  access  to  all  of  the  best  means 
of  information,  to  the  officers  of  the  Navy,  whose  time  being  occupied 
by  their  general  duties,  and  who,  not  having  the  necessary  facilities  for 
reference,  are  prevented  from  keeping  pace  with  the  advance  of  the 
naval  art  of  war.  It  is  earnestly  recommended  that  whatever  changes 
may  be  made  in  the  administration  of  the  college  nothing  may  be  done 
to  interrupt  the  attainment  of  its  main  object,  namely,  the  systematic 
study  by  naval  officers  of  the  practice  and  methods  of  modern  war  as 
applicil  to  the  special  necessities  of  the  United  States. 
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In  regard  to  the  establishment  of  a  system  of  naval  reserves, 
Chief  of  Bureau  asks  favorable  attention  to  the  subject,  which  has  as  an 
object  the  supply  of  a  reserve  to  meet  the  demands  of  the  country  for 
rapidly  manning  and  increasing  its  fleet  upon  the  outbreak  of  war.  At 
present  no  means  exist  for  providing  the  fleet  with  a  single  traiaed  man 
beyond  the  number  prescribed  by  law  for  the  peace  establishment.  The 
passage  of  the  Whitthorne  bill  will  do  much  to  remedy  this  evil. 

On  July  9, 1888,  an  act  was  approved  to  hold  an  internatioaal  ma- 
rine conference  to  secure  greater  safety  for  life  and  property  at  sea. 
The  importance  of  the  conference,  for  the  calling  of  which  Congress 
has  already  given  authority,  can  not  be  overestimated,  and  early  action 
is  suggested,  with  a  view  to  preparing  thoroughly  for  the  proposed  de- 
liberations. 

BUREAU  OF  MEDICINE  AND  SUEaBEY. 

Surgeon-General  John  Mills  Browne  submits,  in  his  report  as  Chief 
of  the  Bureau  of  Medicine  and  Surgery,  a  statistical  report  of  the  health 
of  the  Navy,  together  with  estimates  for  the  coming  fiscal  year,  and  a 
statement  of  the  condition  of  the  Naval  Hospital  fund. 

He  recommends  the  construction  of  a  small  hospital  at  Portsmouth, 
N.  H.,  navy-yard,  on  Seavy's  Island,  in  place  of  the  almost  uninhabit- 
able temporary  quarters  now  occupied. 

He  reports  the  yellow-fever  hospital  at  Widow's  Island,  Penobscot 
Bay,  Maine,  as  now  prepared  to  accommodate  fifty  patients,  with  a  pos- 
sible accommodation  for  a  much  larger  number.  The  conveniences  for 
exercise  and  transportation  have  also  been  improved. 

Improvements  have  been  made  and  are  to  be  made  in  the  steam- 
heating  apparatus  at  the  Chelsea  and  Brooklyn  hospitals. 

The  hospitals  at  Philadelphia,  Pensacola,  Mare  Island,  Washington, 
and  Yokohama,  Japan,  and  at  the  Naval  Academy  are  reported  in  good 
condition. 

The  unoccupied  portion  of  the  hospital  at  Norfolk  is  in  a  decayed 
and  dilapidated  condition,  and  would  require  an  expenditure  of  $32,000 
to  put  it  in  serviceable  condition.  An  appropriation  of  $5,000  has  been 
expended  in  improving  the  hospital  grounds. 

The  Bureau  again  calls  attention  to  the  great  necessity  of  erecting 
quarters  for  the  senior  medical  officer  at  the  Mare  Island  Hospital.  He 
is  now  occupying  quarters  which  are  needed  for  other  purposes  in  this 
very  important  hospital,  second  only  to  that  at  Brooklyn,  and  which 
could  be  made  to  save  the  Government  much  expense  if  it  could  fur- 
nish quarters  for  persons  who  have  now  to  be  transported  to  the  Naval 
Asylum  at  Philadelphia. 

The  Museum  of  Hygiene  is  reported  to  be  in  ftour  ing  condition, 
the  collection  and  library  increasing :    >V  Ing  im  on 

not  only  to  students  of  hygi      ^  to 
interested  in  sanitary  h( 
museum  devoted  to  t 
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The  Surgeon-General  reports  very  discouraging  results  in  flUing  va- 
cancies in  the  lowest  grade  of  the  Medical  Corps;  seven  of  the  twelve 
applicants,  to  fill  eleven  places,  were  found  physically  disqualified,  and 
only  one  of  the  remaining  five  passed  professionally. 

A  statement  is  made  in  regard  to  the  insane  patients,  belonging  to 
the  Navy,  treated  at  the  Government  hospital  at  Washington, 

NAVAL  ACADEMY. 
REPORT  OP  THE  SUPERINTENDENT. 

Commander  W.  T.  Sampson,  IT.  S.  Navy,  Superintendent  of  the  Naval 
Academy,  gives  in  his  report  a  r^sam^  of  the  results  of  the  examina- 
tions during  the  year,  by  which  it  is  shown  that  the  percentage  of  the 
admissions  has  been  increased  from  58  to  64  per  cent.,  and  that  excel- 
lent results  have  attended  the  course  of  instruction. 

Greater  weight  is  being  given  to  practical  professional  qualifications, 
which  will  no  doubt  increase  the  usefulness  of  the  graduates  to  the 
Government. 

In  treating  the  subject  of  the  cataloguing  of  the  Naval  Academy 
library,  which  now  contains  29,500  volumes,  Commander  Sampson  makes 
a  most  valuable  suggestion,  which  should  not  fail  to  strike  the  atten- 
tion of  Congress.  Ue  states  that  the  great  labor  required  in  making 
the  catalogues  for  libraries  prevents  their  ever  being  as  correct  and 
complete  as  they  should  be.  That  each  library  is  going  over  an  im- 
mense amount  of  work  which  is  similarly  gone  over  in  others.  To  ob- 
viate this  he  suggests  the  preparation  of  a  great  catalogue  printed  on 
cards,  which  could  be  procured  for  special  catalogues,  just  as  the  books 
themselves  are. 

The  superintendent  recommends  that  the  enlisted  men  on  duty  at  the 
Academy  shall  be  general  service  instead  of  special  service  men,  as 
thereby  a  better  class  of  men  can  be  obtained,  the  former  being  entitled 
to  the  advantages  of  re-enlistment.  It  is  most  important  that  none 
but  the  very  best  men  should  be  brought  in  contact  with  the  cadets, 
especially  upon  their  summer  practice  cruise. 

In  the  estimates  for  the  next  fiscal  year  the  following  items  are  sub- 
mitted, in  addition  to  the  usual  estimates : 

(1)  For  the  purchase  of  the  private  property  which  lies  between  the 
portions  of  the  Government  land  and  entirely  separates  them.  Until 
this  property  is  purchased  the  11  acres  outside  the  Academy  limits  and 
belonging  to  the  Academy  can  not  be  inclosed,  improved,  or  made  use 
of  in  any  way  beneficial  to  the  Academy.  This  has  been  previously 
recommended,  the  principal  reason  for  so  doing  being  the  necessity  for 
more  room  for  drills  and  physical  exercises. 

(2)  An  item  for  the  purchase  of  an  electric-light  plant.  The  necessity 
for  much  study  in  artificial  light  and  the  great  importance  of  good  eye- 
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sight  to  the  officers  of  the  Navy  dictate  the  necessity,  and  eventi 
economy,  of  using  the  very  best  artificial  light  obtainable. 

(3)  For  the  purchase  of  new  furniture  for  the  cadets'  quarters.  The 
furniture  now  in  use  has  been  in  use  so  long  that  it  is  worn  out  and  re- 
quires replacing. 

REPORT  OF  THE  PRACTICE  CRUISE. 

Commander  P.  F.  Harrington,  IT.  8.  Navy,  commanding  United  States 
practice  ship  Constellation^  reports  that  the  practice  cruise  was  a  nsefui 
one,  notwithstanding  the  interruption  caused  by  the  necessary  return 
to  Annapolis  for  the  trial  by  court-martial  of  some  of  the  cadets  who 
had  been  guilty  of  hazing.  The  new  system  of  practical  instrnction, 
coupled  with  the  giving  of  regular  marks  for  practical  work,  ^ave  ex- 
cellent  results  and  will  cause  much  more  attention  to  be  given  by  the 
cadets  to  their  practical  instruction,  besides  making  such  work  a  val- 
uable factor  in  the  make-up  of  the  future  graduates.  Commander 
Harrington  condemns  the  practice  of  hazing  in  the  strongest  terms  as 
being  demoralizing  to  the  older  cadets  and  destructive  of  the  self-resi>ect 
of  the  younger  ones. 

REPORT  OF  THE  BOARD  OF  VISITORS. 

The  Board  of  Visitors  appointed  to  visit  the  United  States  Kaval 
Academy,  consisting  of  Rear-Admiral  C.  R.  P.  Rodgers,  U.  S.  Navy, 
president;  Hon.  E.  C.  Walthall,  United  States  Senate,  vice-presi- 
dent; Hon.  Algernon  S.  Paddock,  United  States  Senate,  JETon. 
George  D.  Wise,  Member  of  Congress,  Hon.  W.  McAdoo.  Member  of 
Congress,  Hon.  C.  A.  Boutelle,  Member  of  Congress,  S.  P.  Gillett,  esq., 
J.  W.  Browne,  esq.,  J.  Preston  Knott,  esq.,  J.  P.  Stanton,  esq.,  and 
Francis  J.  Cully,  esq.,  recommend  the  reduction  of  the  course  from  six 
to  four  years,  the  former  term  being  no  longer  necessary  to  reduce  the 
number  of  appointments  to  the  Navy;  also  the  division  of  the  first 
class  into  divisions  for  the  study  of  the  specialties  of  the  branch  of 
the  service  which  they  are  to  enter  on  graduation. 

They  report  the  grounds  and  buildings  generally  in  excellent  condi- 
tion, and  the  sanitary  condition  as  highly  creditable  to  the^hief  medi- 
cal oflacer.  "^'Uey  recommend  in  this  connection  a  boat-house  for  the 
preservation  of  tlio  steam  launches,  and  the  careful  consideration  of  the 
subject  of  now  quarters  for  the  cadets ;  that  some  use  be  made  of  tte 
now  unused  general  naval  hospital  situated  on  a  part  of  the  grounds, 
and  that  additional  quarters  be  provided  for  officers. 

The  drills  and  exercises  in  the  various  practical  branches  made  a  fav- 
orable  impression  upon  them ;  they  recommend  that  better  fitting  sails 
be  provided  for  the  Wyoming^  to  be  used  until  a  new  and  fully-equipped 
ship  can  be  procured;  the  present  suit  is  too  small  and  is  unsightly, 
tending  only  to  engender  a  habit  of  slovenliness. 
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The  system  of  academio  organization,  as  well  as  interior  discipline,  is 
excellent  and  the  standard  high. 

The  coarse  of  study  in  steam  engineering  is  commended,  bat  a  mod- 
em type  of  engine  shoald  replace  the  obsolete  one  ased  in  that  depart- 
ment. 

In  the  department  of  physics  the  board  recommends  the  addition  of 
the  electrical  appliances  ased  on  board  a  modern  man-of-war. 

The  coarse  of  study  in  mathematics  and  mechanics  is  ample  and  the 
instruction  thorough. 

The  studies  in  English  history,  law,  and  modern  languages  are 
highly  commended,  and  especial  praise  is  due  to  those  in  mechanical 
drawing,  which  has  now  become  such  an  important  factor  in  the  make- 
up of  a  modern  naval  officer. 

The  financial  accounts  were  found  in  excellent  condition.  They  rec- 
ommend that  the  $24,500  belonging  to  the  store  fund  be  made  a  per- 
manent fund. 

The  library  is  reported  in  good  condition.  A  more  durable  form  of 
binding  than  that  allowed  by  law  is  recommended. 

The  board  recommends  that  additional  weight  be  given  to  practical 
professional  duties  in  computing  the  standing  of  cadets. 

The  Board  concurs  in  the  Superintendent's  recommendations  in  re- 
gard to  the  purchase  of  land  to  connect  the  present  lands  of  the  Acad- 
emy, and  in  regard  to  a  permanent  force  of  general  service  men  for  duty 
at  the  Academy. 

The  Board  commends  the  presence  of  ihe  North  Atlantic  Squadron 
at  the  graduating  exercises  as  furnishing  a  valuable  opportuMity  for 
practical  observation  of  life  on  board  our  ships  of  war. 

REPORT  OP  THE  NAVAI^  REPRESENTATIVE  AT  THE  CINCINNATI  CEN- 
TENNIAL EXPOSITION. 

Lieut.  Richard  Kosh,  U.  S.  Kavy,  the  officer  detailed  by  the  De- 
partment as  its  representative  at  the  Cincinnati  Exposition,  reports 
upon  the  completeness  of  the  exhibit  furnished  by  the  Bureaus,  which 
illustrated  the  past  history,  the  future  material,  and  the  scientific  work 
of  the  Navy.  Great  interest  was  manifested  at  this  exposition  in  all 
matters  relating  to  the  Navy  by  the  large  number  of  visitors.  The  De- 
partment has  commended  Lieutenant  Bush  for  the  energy  shown  by  him 
and  by  his  assistants  in  collecting  in  a  very  short  time  and  skilfully 
arranging  its  exhibits. 

MARINE  CORPS. 

Colonel-Commandant  Charles  G.  McCawley,  U.  S.  Marine  Corps,  re- 
I)orts  the  corps  almost  at  its  allowed  strength,  there  being  1,800  en- 
listed men  on  the  rolls  October  1, 1888,  about  half  of  whom  were  at 
sea,  the  other  half  doing  duty  at  the  shore  stations.  The  number  of 
re-enlistments  was  only  125  and  the  deserters  numbered  410. 

The  commandant  again  recommends  an  increase  in  the  number  of 
officers  of  higher  grades  and  of  that  of  second  lieutenant.   He  also 
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recommends  that  500  enlisted  men  be  added  to  the  corps  to  meet  the 
future  needs  of  the  service. 

Owing  to  the  reduction  by  Congress  of  the  appropriation  for  new 
quarters  at  Norfolk  to  $30,000,  an  additional  estimate  of  $15,000  is 
made,  the  amount  appropriated  not  being  sufficient. 

The  quarterly  inspections  of  the  dilierent  posts  during  the  past  y 
show  them  to  be  in  a  satisfactory  condition. 
Very  respectfully, 

Wm.  0.  TVniTNBY, 

Secretary  of  the  Navy. 


SUPPLEMENT. 

Table  of  war  vessels  toilh  lO-lnot  speed  and  upwards  (not  including  torpedo  louts),  inelui- 
ing  all  now  building  so  far  as  known. 
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*  p.  C,  pru tooted  cruiaer.        f  T.  C,  torpedo  catcher.        X  B.  C,  belted  croiMr. 
Summary  of  Id-knot  ships  of  3,000  tons  displacement  and  upwards. 
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24,830 
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APPENDIX. 


No.  1.— ESTIMATES,  ETC.,  SECEETASTS  OFFICE. 

Eatimates  of  appropriatiom  required  for  the  service  of  the  fiscal  year  ending  June  30,  1890, 

by  the  Navy  Department, 


Detaile<1  objects  of  expenditure,  and  explanatioDS. 

f 


Efltimated 

ei^^ditare.  J^ne  30. 1889. 


BALABUC8,  OFFICE  6ECBBTART  OP  THE  KAVT. 


Secretary  (appropriated  Jnly  11, 1888) 
Chief  clerk  (appropriated  July  11, 1888) 


Disbursiog  clerk  (appropriated  Jnly  11, 1888)  

Two  clerks  of  class  four  (appropriated  July  11,  1888) . 
One  clerk  of  class  four  in  cnarge  of  files  and  records  ( 


barge  of  files  and  records  (appropriated  July 

11, 1888)    

Two  clerks  of  class  three  (appropriated  July  11, 1888)  

One  stenographer  (appropriated  Julv  11. 18.^8)  

One  clerk  of  class  two  (appropriated  July  11,  lS8t*)   

Four  clerks  of  class  one  (appropriated  J  ulv  11, 1888)  

Two  clerks,  at  $1,000  each  (appropriate*!  July  11, 18^8)  

One  telegraph  operator  (appropriated  July  11,  lfc8^)  

One  carpenter  (appropriated  July  II,  1888)  

Two  messengers,  at  $840  each  (appropriated  July  11, 1888)  

Three  assistant  niesseugers.  at  $720  each  (approjiriated  J  ulv  11, 1888)  

Two  nieasenger  boys,  at  $420  each  (anpropriat4'd  July  11,  188b)   

One  messenger  boy  (appropriates!  July  U,  188k) 


Oue  laborer  (appropriated  July  11,  IfSS) 
One  clerk  of  clatis  two,  for  InspiMitiun  Board  (appropriated  July  11, 1888).. 
Oue  clerk  of  class  one,  for  Examining  and  Ketiriog  Board  (appropriated 

July  11, 1888)  

Three  clerks  of  class  four,  for  Office  of  Detail  (appropriated  July  11, 1868) 
One  clerk  ot  class  three,  for  Office  of  Detail  (appropriated  Julv  11,  )8HS) . 
Two  clerks  of  class  two.  for  Ottlce  of  Detail  (appronriate<l  July  11, 1888) 
One  laborer,  for  Inspection  Board  (appropriated  July  11,  1888)  


Total 


8ALAKIE8,  OFFICE  OF  THE  JUDGE-ADVOCATE  GE.XERAL. 


Two  clerks  of  rlass  four  . . 
One  clerk  of  class  three . .. 
Three  clerks  of  class  one.. 

One  clerk  

One  copyist  

One  laborer  , 


Total  . 


COXTDlGEjrr,  KAVT  DSPASTMSirr. 

Stationery,  famittire.  newspapers,  plans,  drawings,  drawing  materials, 
horses, 'carriages,  freight,  expressage,  postage,  and  other  absolutely 
necessary  expenses  of  the  Nary  Department  and  its  varioas  bureaus 

and  offices  

FRIXTIXO  AXD  BIKDIXO. 

Printing  and  binding  for  the  Nary  Department  and  bureaus  thereof  

11294— N  88  1 


$8,000 
2,500 
2,250 
3,  m 

1,800 
3,200 
1,600 
1,400 
4.800 
2,000 
1, 000 
900 
1.680 
2,160 
840 
240 
600 
1,400 

1,200 
5,  400 
1,600 
2,800 


51, 690 
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Estimates  of  appropriations  required  for  the  scrrice  of  the  fiscal  year,  etc. — Continned 


Detailed  objects  of  expenditure,  and  explanations. 


PAY  OF  THE  XAVr. 

For  pay  of  officers  on  sea-duty ;  officers  on  shore  and  other  doty :  officers 
on  wuitinf;  orders ;  otiit  ers  on  the  retired-list;  Adniiral's  and  Vice- Ad- 
miral's secnttariea  ;  clerks  t<»  Commandants  of  jrards  and  stations :  clerks 
to  paymasters  at  yaids  and  stations,  inspections,  receiving-ships,  and 
other  vessels ;  extra  pay  to  men  re-enlisting  under  honorabl*- discharge; 
pay  to  petty-officers,  seamen,  landsmen,  and  boys,  including  men  in 
the  engineers'  force,  and  for  the  Coast  Survey  service  and  Fish  Com- 
mission, 7,500  men  and  750  boys,  at  the  pay  prescribed  by  law  

Note.— The  foregoing  estimate  Is  made  up  as  follows: 

Pay  of  1,528  officers  on  the  active-list  $3, 513, 000 

Pay  of  285  naval  cadets  under  instruction   143, 500 

Pay  of  3(i5  officers  on  the  retired-list   WG,  279 

Pay  of  2  secretaries  and  91  clerks    120, 000 

Pay  of  petty-officers,  seamen,  landsmen,  and  boys   2,800,000 

Extra  pay  to  petty-officers  and  seumen  re-enlisting  under  honor- 
able discharge  *(900),  at  an  average  of  $110    99, 000 

Total   7,541.779 

Increase  over  appropriation,  1889   459,375 

This  increase  arises  as  follows: 

Increased  pay  to  officers  underdecisionsof  the  Supreme  Court.  100,000 
Increased  pay  to  petty  officers  and  seamen  under  new  classifi- 

tion  and  rates  proposed   300, 000 

Increase  iu  bounty  to  additional  number  re-enlisting  under 

honorable  discharge   9,  OGO 

Increase  on  account  of  additional  number  of  cadets  under  in- 
struction  30,500 

Increase  on  account  of  increase  in  clerks   6. 500 

Increase  on  account  of  different  assignment  of  officers  to  duty.  40, 096 

Total   4?6,  090 

Decrease  in  pay  of  retired  officers   26, 721 

Increase  over  approprialiou,  1889    409,  375 

PAY,  MISCELLANEOirS. 

For  commissions  and  interest;  transportation  of  funds:  exchange;  mile- 
age to  officers  while  traveling  unaer  orders  in  the  TTnited  States,  and 
for  actual  personal  expenses  of  officers  while  traveling  abroad  under 
orders,  and  for  traveling  exjienses  of  ajjotbecanes,  yeomen  imd  civil- 
ian employ 6s,  and  for  actual  and  necessary  travi'ling  expenses  of 
naval  ('a<lets  while  proc  eeding  from  their  homes  to  the  Kaval  Academy 
for  examination  and  appointment  as  cadets;  for  rent  and  furniture  of 
buildings  and  offices  not  in  navy-yards;  expenses  of  courts-martial, 
prisoners  and  prisons,  and  courts  of  inquiry,  boards  of  iuvefitigation, 
examining  boards,  with  clerks  and  witness'  fees,  and  traveling  ex- 
penses and  costs;  stationery  »nd  recording;  expenses  of  purchasing, 
paymasters'  offices  of  the  various  cities,  including  clerks,  furniture, 
fuol^  stationery,  and  incidental  expenses;  newspapers  and  advertising ; 
foreign  postage;  telegraphing,  foreign  and  domestic;  telephones ;  copy- 
ing; care  of  library,  includin<>  purchase  of  books,  prints,  manuscripts, 
and  periodicals;  feriiage,  tolls,  and  express  fees;  cost  of  suits,  com- 
missions, warrants,  diplomas,  and  discharges;  relief  of  vessels  in  dis- 
tress; canal  tolls  and  pilotage ;  recovery  of  valuables  from  shipwrecks; 
quarantine  expenses;  reports,  professional  investigation,  cost  of  spe- 
cial instruction  at  home  or  abroad  in  maintenmce  of  stuuentit  and  at- 
taches, and  information  from  abroad  and  the  collection  and  classifica- 
tion thereof,  and  other  necessary  incidental  expenses  

CONTINGENT,  NAVY. 

For  all  emergencies  and  extraordinary  expenses  arising  at  home  or  abroad, 
but  impossible  to  be  anticipated  or  classified,  exclusive  of  personal 
services  in  the  Navy  Department  or  any  of  its  subordinate  bureaus  or 
offices  at  Washington,  D.  C  


Estimated 
amount  which 

will  l>e 
reouired  for 
each  detailed 

object  of 
expenditure. 


Amount 
appropriatd 

for  the 
current  fi«a 
year  en^-— 
June  30, 


$7.5U,779 


225.000 


7,000 


$7,082,* 


215,0 
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Estimate  of  the  amount  required  to  pay  retired  officers  of  the  United  States  Navy  forik 
fiscal  year  ending  June  30,  1890. 
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Number  of  secretaries  andclerksj  and  their ,  pay  allowed  to  commandants  of  yards  and  9tatUm»f 
to  paymasters  of  yards j  to  inspectionsj  and  on  receiving-ships  and  cruising  resaeU, 
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000  rlark  to  imyniwitpr  ofjanl. ......... ......  ~  i .do   ...^  

One  fdiirk  10  Innpi't'ilmi  tt  pimv-tid w  And  dotli  log   ^ ...  ilo  ..... .  

CHMcfork  f4>  paymHPtvr  of  rtcflirtaic^kf^,.......  . .  ....do  

0B«  tat rlork  to  romtiianiliiqt.. Kary.yanit  Norfolk,  Va.. ....... 

'^fMOqtid  clrrk  to  (rMfiiminfiDin£<,..i,.a.....*..^«.i^l  do 


oinAiertif  yjiTd  ...L.....dii . 

OPfB  clerk  to  fuHpi^cdoii  of  pnivlHfnnii  uid  ototliiii^  ilo  - 

dark  to  pHymRi^torof  tvcM^lvlns uhlp.......  .i.«....do  . 

V  r Wk  to  iiay cim«t4?r  of  rrniwU  ou  Jaim  Hif«r do  . 


drni  clerk  1o  eooimaoilAot 
ICWo  vecnnd  ck>rk>  to  emniiiJiiiibnt. 
UmalerksawTfnMtor  of^aid  ....^  ....^.do 


irtt¥y*:rud,  "^aaklugloii,  D.  C. 
do 

do.-  -  
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Number  and  designation. 


Where  employed. 


P*yP^^' Amount 
annum.. 


d  clerk  to  paymaster  of  receiving-ship   Xavy-yaid,  Washington,  D.  C 

J  second  clerk  to  commandant   Navy-yard,  Peusacula,  Fla. . . 

d  clerk  to  paymaster  of  \nrd  !  *db     

a  first  clerk  to  commandant  I  Navy-yard,  Mare  Island,  Cal  

»  second  clerk  to  commandant  do  

B  clerk  to  paymaster  of  yard  I  do  

s  clerk  to  inspection  of  provisions  and  clothing  do  

0  clerk  to  paymaster  of  receiving-ship  .1  do  

B  clerk  to  commandant  I  Naval  Station,  New  Loudon,  Conn . 

B  clerk  to  paymaster  of  station  i  do  

e  clerk  to  commandant   Training  Station,  Newport,  R.  I. .. 

B  clerk  to  paymaster  of  receiving-ship  I  do  

B  clerk  to  paymaster  of  station   j  Torpedo  Station,  Newport,  R.  I  . . . 

B  clerk  to  superintendent  I  War  College,  Newport,  R.  I  

B  clerk  to  commandant  i  Naval  Station,  Key  West,  Fla  

e  clerk  to  paymaster  of  station  '  .do 

B  flrtt  clerk  to  commandant   «^  <^ 


U.  S.  Naval  Academy,  Annapolis, 
Md. 


B  clerk  to  cadeta'  store- keeper  do  . 

B  clerk  to  general  store-keeper  do  . 

B  clerk  to  commissary  do  . 

B  clerk  to  paymaster  of  Academy  do  . 

B  clerk  to  paymaster  of  ships  do  . 

B  clerk  to  commanding  officer  |  Naval  Asylum,  Philadelphia,  Pa  . 

B  clerk  to  paymaster  do  

a  clerks  to  paymasters  of  flag  ships    

ren  clerks  to  paymasters  of  second-rate  ships. . |  

eoty-one  clerks  to  paymasters  of  third-rate,  ;  

nUning,  and  store  ships. 

ToUl  I  


1  2vo 

1  KHt 
1,6011 

1.  :m 
um 


1.  m 


1^300 
1,200 
3,400 
1.800 
1,2U0 
1,800 

300 
1,800 

."^OO 
1,300 

500 
1,300 

300 
J, 500 
1, 500 
It  300 
1^500 

%m 

¥^ 

1,B00 
I,  BOO 


RECAPITULATION. 


tal  pay  for  1,528  officers  on  active  list   $3, 513, 000 

tal  pay  for  287  naval  cadets  under  instruction,  $jOO  each  per  annum   143, 500 

tal  pay  for  3d5  otlicers  on  retired  lint   »(J6, 279 

Ul  pay  for  2  secretaries  and  91  clerks   120, 000 


Gland  toUl   4,642,779 


StduU  of  bids  and  statement  of  contracts  awarded  and  entered  into  to  icash  towels  and 
supply  ice  for  the  Nary  Department  dnrimj  the  fiscal  year  ending  June  30,  ItJd'J. 

TOWELS. 


Bidder. 


Date  of  ad-  | 
vcitibement. 


A  mount  of  bid. 


Date  of  con- 
tract. 


■s.  Mary  M.  Bennett   May  14, 1888 

alsa  W*.  Scott  ' ...  do  

s.  A.  Goines   I  — do  

irtha  E.  Munn  '  do  

via  West*   ....do  

•8.  Martha  Wood  do  

wanl  Csmpl>ell  ■  do  

ay  K.  Grevn  i...  do  

•s.  C.  Smith  I  do  

celsior  Laundry  —  do  

zaGillis   do  


$0. 12  per  dozen  . 

2. 00  per  100  

1.  25  per  100  ... . 

.  50  p«  r  100  

.SOlHT  100.... 

1.00  per  100  .... 

1.  00  iier  100  . . . . 

1. 75  per  lOu  

2  00  per  100  .... 

1.00  per  100.... 

2. 00  per  100.... 


June  15,18^8 


ICE. 


lependent  Ice  Company  ,  May  22. 1888   $0. 39  per  100  lbs  . , 

eat  Falls  Ice  Company  |  do  I     .40^  per  100  Ihs. 

lllis  Ice  Company  I  do  I     .  40  per  100  lbs  . 


Jnne  29, 1888 


*  Awarded  by  lot. 


Ho.  2.— EEPOET  OF  THE  ADMIEAl  OF  THE  HAVT. 


Office  of  the  Admiral, 

Washington,  D.  C,  July  18,  1888. 

Sir:  In  common  with  most  experienced  officers  I  think  that  the  l> 
school  for  practice  afloat  is  in  sailing  vessels,  and  that  althoagh  a  coa- 
pie  of  steamers  might  well  be  employed  as  gunnery  ships,  the  Portt- 
mouthy  Jamestown,  and  Saratoga  should  be  retained  in  the  Navy  for  the 
purpose  of  giving  the  apprentice  boys  an  extended  voyage  to  sea.  An 
act  of  Congress  should  be  passed  exempting  all  practice  ships  from  the 
operation  of  the  20  per  cent,  law  of  March  3,  1883,  so  as  to  allow  these 
vessels  to  be  repaired  to  any  extent  that  may  be  required  to  make  th< 
safe  and  efficient. 

In  regard  to  the  term  of  enlistment,  I  recommend  that  thfe  regalai 
be  changed  and  that  apprentices  be  shipped  for  ten  years,  with  ine 
understanding  that  they  are  eligible  to  the  highest  grades  of  petty  offi- 
cers, if  found  competent  to  fill  the  position. 

The  apprentice  system,  although  on  a  limited  scale,  is  one  of  the  best 
institutions  in  the  Navy.  It  is  a  school  where  boys  are  trained  to  be- 
come petty  officers,  seaman-gunners,  and  seamen. 

Like  everything  else  in  the  Kavy,  this  appendage  to  the  service  has 
had  a  continued  struggle  for  existence,  and  one  would  suppose  that, 
instead  of  the  training  system  being  considered  a  necessity,  the  offi- 
cer in  charge,  whose  whole  soul  is  enlisted  in  the  matter,  was  receiving 
some  private  benefit  from  tjie  appropriations  necessary  to  keep  afloat 
so  desirable  an  institution. 

The  training  system  is  not  only  beneficial  to  the  boys  by  giving  them 
a  practical  education,  but  it  is  a  most  admirable  school  for  officers. 
Nowhere  else  in  the  Navy  can  young  officers  acquire  so  readily  those 
habits  of  thought  which  are  indispensable  and  which  can  only  be  ac- 
quired in  sailing  vessels.  A  ditt'erent  state  of  things  exists  on  board  a 
sailing  vessel  to  what  prevails  on  board  a  steamer.  For  the  preserva- 
tion of  the  former  is  required  the  quick  eye,  ready  command,  and 
prompt  obedience,  and  habits  of  prompt  obedience  on  the  part  of  the 
embryo  seaman  can  not  so  well  be  obtained  except  in  thesailinf^  ship. 

The  importance  of  an  apprentice  system  is  shown  by  the  time  and 
money  devoted  to  it  by  the  British  Government,  in  order  to  keep  up 
the  supply  of  well-trained  petty  officers  and  seamen  for  their  great 
navy.  Our  apprentice  system  is  on  a  very  small  scale  compared  with 
that  of  Great  Britain,  for  where  we  have  hundreds,  she  has  thousands 
of  boys,  and  no  pains  are  spared  to  attach  them  permanently  to  the 
service. 
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In  Bome  respects  oar  apprentice  system  is  better  than  that  of  Oreat 
Britain,  particularly  in  oar  castom  of  asing  vessels  propelled  by  sail 
alone,  which  keeps  the  atteotion  of  officers  and  men  fixed  apon  seaman- 
shipj  that  most  essential  part  of  the  naval  profession.  Without  a  com- 
plete knowledge  of  this  brauch  neither  officer  nor  sailor  will  ever  be 
entirely'  efficient.  The  officer  may  be  useful  in  ordinary  times  on  board 
a  steam-ship,  and  the  sailor,  having  passed  a  considerable  portion  of 
his  apprenticeship  in  hoisting  ashes,  may  answer  to  fill  a  gap  on  a  top- 
sail yard,  but  neither  will  be  equal  to  the  emergency  when  left  to  his 
own  resources. 

None  but  a  thorough  seaman  is  fit  to  command  a  ship  of  war.  In 
time  of  danger  all  his  faculties  will  be  called  in  play,  and  to  enable  him 
to  manage  his  ship  with  dexterity  it  is  necessary  that  he  should  have 
the  aid  of  intelligent  seamen — the  product  of  the  apprentice  system. 
Views  favorable  to  the  apprentice  system  are  constantly  gaining  ground 
in  Great  Britain,  and,  even  although  the  five  or  six  thousand  boys  who 
are  intendeil  for  the  royal  navy  will  ultimately  serve  on  board  steam- 
ships, every  effort  is  made  to  send  none  afloat  who  have  not  been  trained 
exclusively  as  seamen,  for  in  the  new  class  of  vessels  the  engineer  ele- 
ment is  so  abundant  that  it  is  absolutely  necessary  to  leaven  it  with  a 
modicum  of  old-time  seamanship,  not  learned  from  books,  but  by  actual 
contact  with  the  elements. 

We  have  experienced  much  difficulty  in  filling  vacancies  in  our  Navy 
from  the  apprentices,  owing  to  the  fact  that  we  aimed  too  high  in  the 
first  place,  requiring  too  much  from  the  apprentice  boy  on  his  entering 
the  service.  Ue  must  be  of  good  ancestral  stock,  and  boys  were  selected 
who  were  least  fitted  for  the  Navy,  to  whose  parents  hopes  were  held 
out  that  their  son's  enlistment  was  the  stepping-stone  to  high  positions 
in  the  service.  When  the  fallacy  of  such  hopes  became  evident,  the 
parents  never  rested  until  their  boys  were  discharged  from  their  uncon- 
genial employment. 

How  many  hundreds  of  poor  boys  in  the  large  cities  would  have  been 
delighted  to  obtain  the  positions  at  which  their  more  aristocratic 
brethren  turned  up  their  noses,  and  how  much  more  aptitude  they  would 
have  shown  for  the  service ?  True  policy  would  indicate  that  the 
farmer's  son  should  be  left  to  till  the  soil  and  follow  in  the  footsteps  of 
his  illustrious  predecessors,  but  a  contrary  theory  has  prevailed,  and  the 
waifs  in  the  streets  of  our  cities  have  received  no  encouragement  to  en- 
list in  the  Navy  and  tight  for  their  country.  Some  persons  seem  to 
think  that  every  apprentice  should  be  of  the  highest  moral  character 
before  he  is  permitted  to  go  on  board  a  ship  of  war,  perhaps  for  fear  he 
might  contaminate  the  firemen  and  coal-heavers  ;  but  who  knows  what 
noble  sailors  these  waifs  we  have  mentioned  would  some  day  have  made 
after  having  passed  through  the  reform  school  of  the  Navy  f 

In  a  great  country  like  the  United  States  it  is  the  duty  of  the  Gov- 
ernment to  stretch  out  a  hand  and  rescue  a  portion  of  the  boys  from 
perdition,  by  placing  them  on  board  the  receiving-ship  yew  Hampshire^ 
at  Coaster's  Harbor  Island,  Newport,  where,  with  good  example  and 
under  kind  treatment,  they  would  improve  morally,  mentally,  and  phys- 
ically.  To  vary  the  couplet  of  Pope  a  little,  we  might  say : 

'Tis  edacation  forms  the  common  mind, 
Jast  as  the  twig  is  nsed  so  is  the  boy  inclined. 

As  a  general  rule,  there  is  a  desire  on  the  part  of  the  officers  controlling 
the  apprentice  squadron  to  introduce  a  higher  education  than  is  called 
for  among  the  apprentices.   To  read,  write,  and  cipher,  would  be  a  boon 
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that  the  ordinary  boy  would  highly  appreciate.  This  he  conld  learn  in 
the  few  months  he  was  attached  to  the  receiviug-ship,  while  the  stady  of 
science  had  better  be  lelt  to  the  Naval  Academy,  where,  perhaps,  sea- 
manship— the  life  of  the  Navy — may  not  be  cousidered  of  equal  im- 
portance. 

1  by  no  means  object  to  the  introduction  of  the  farmer's  sons  into  the 
naval  apprentice  sliii),  with  their  sturdy  limbs  and  moral  attributes, 
but,  to  use  a  homely  phrase,  that  has  been  run  into  the  ground,  hi 
than  17  per  cent,  of  that  class  of  boys  have,  up  to  this  time,  remaiuea 
in  the  Navy,  not  enough  iu  f4ct  to  make  the  necessary  number  of  petty 
officers  required  for  the  service.  Leaving  out  the  want  of  aptitude  for 
the  service  which  generally  induces  the  boys  to  leave  when  their  ap- 
prenticeship is  at  an  end,  there  are  too  few  apprentices  allowed  by*  law, 
and  not  enough  to  supply  the  cruising  ships  with  a  sufficient  number 
to  fill  up  their  quota,  for  the  more  of  these  boys  a  commanding  officer 
can  obtain  to  leaven  the  crowd  of  foreign  seamen  now  on  board  onr 
ships  of  war,  the  better  he  feels,  for  the  crews  of  our  ships  are  irenerally 
made  up  of  sailors  from  every  part  of  the  world,  but  mostly  of  the  Scan* 
dinavian  race,  good  reliable  men  in  time  of  peace,  who  care  little  under 
what  flag  they  sail.  They  are  the  descendants  of  the  barbarians  who 
once  debouched  upon  tho  plains  of  Italy  and  France  and  helped  them- 
selves to  what  did  not  belong  to  them.  They  come  and  enlist  in  our 
Navy,  softened  in  character,  it  is  true,  but  they  are  the  same  free-lances 
as  of  old.  They  ship  for  mone3\  They  have  no  sentiment  for  our  flag 
or  nationality,  and,  possibly,  if  it  came  to  an  action  with  a  ship  of  their 
own  or  a  neighboring  nation,  they  would  haul  down  the  Amerian  colors 
and  hoist  their  own. 

This  is  a  contingency  against  which  we  should  provide,  and  we  have 
the  means  of  doing  so  through  the  vast  number  of  American  boys  who 
are  roaming  the  streets  at  will  aud  who  would  consider  government 
employment  a  boon.  But  a  few  years  ago  one  of  our  sloops  of  war  with 
a  cosmopolitan  crew  was  anchored  in  the  harbor  of  Ville  Franche.  The 
crew  represented  nineteen  dilierent  nationalities,  and  so  indifferent  and 
inefficient  was  the  organization  that  some  wag  painted  on  a  board  aud 
hung  in  the  gangway:  Ici  on  parte  anglais  like  the  signs  displayed 
iu  Paris  shops. 

When  the  Trentonj  our  best  ship,  lately  went  into  commission,  as  fine 
a  body  of  Germans,  Iluns,  JS"orscmen,  Gauls,  Chinese,  and  other  out- 
side barbarians  as  one  could  wish  to  see,  softened  down  by  time  and 
civilization,  were  on  board.  Out  of  the  whole  crew  not  more  than 
eighty  could  speak  the  Knglish  language.  Is  this  not  a  fine  commen- 
tary upon  the  American  Navy  ?  Is  not  this  a  defect  to  be  corrected! 
What  is  required  is  a  larger  number  of  native-born  apprentice  boys 
and  an  enlargement  of  the  conveniences  for  their  introduction  into  the 
service.  The  English  have  five  line  of-battle  ships  with  one  brig  tender 
to  each.  There  is  also  a  hulk  attached  to  every  ship-of-the  line  for 
newly  entered  boys,  and  for  various  other  matters.  We  have  but  one 
regular  receiving  shi])  at  Coaster's  Harbor  Island,  and  if  our  Navy  is 
to  be  increased  we  should  have  larger  accommodations  for  apprentice 
boys.  We  have  three  sloops  of  war  in  which  the  apprentices  are  trained 
previous  to  being  transferred  to  a  regular  ship.  This  is  the  best  feature 
in  our  training  system,  for  the  boys  recpive  thorough  instruction  in 
seamanship,  there  being  no  steam  to  interfere  with  the  exercising. 

With  a  steam  capstan  and  steam  winch  a  very  few  men  can  get  a 
vessel  under  way.  An  officer  on  deck,  a  man  at  the  wheel,  and  one  at 


REPORT  OF  THE  SECRETARY  OF  THE  NAVY.  11 

the  lead,  with  half  a  dozen  on  deck  for  general  purposes,  and  the  ship 
can  go  to  sea  with  the  rest  of  the  crew  in  their  hammocks.  The  sim- 
plicity of  this  maneuver  may,  perhaps,  be  cited  to  show  the  advantage 
steam  has  over  seamanship,  but  in  the  case  of  the  sailing  vessel  the 
entire  crew,  officers,  seamen,  and  boys,  must  be  on  deck  at  their  posts  of 
duty  and  be  keenly  alive  to  all  that  is  going  on,  quick  to  comprehend, 
and  full  of  life  to  obey  orders  with  alacrity.  There  is  a  spirit  of  ani- 
mation here  which  is  never  seen  in  a  steam  ship  of  war,  the  difl'erence 
between  a  well  man  and  a  paralytic,  for  while  in  the  practice-ship  there 
is  a  soul  beaming  from  the  eyes  of  every  one  on  board,  the  men  and 
boys  in  a  steam  vessel  of  war  look  on  with  apathy  and  idleness  at 
machine  work  in  which  they  have  no  part,  and  which  excites  no  en- 
thusiasm. 

Although  the  service  performed  in  our  practice-ships,  which  sail  to 
the  coasts  of  Europe  and  through  the  West  Indies,  is  not  exactly  that 
which  is  performed  in  the  modern  ship  of  war  denuded  of  sail  power, 
yet  the  qualities  developed  by  this  service  are  of  the  utmost  value  to 
the  Navy  on  board  the  latest  cruisers.  The  officer  who  can  properly 
handle  one  of  the  apprentice  ships  can  safely  be  trusted  with  the  deck 
of  the  largest  commerce  destroyer.  To  apprentice  boys  wlio  have  been 
trained  in  sailing  ships  the  wjrk  of  a  steamer  is  mere  child's  play. 

There  is  not  an  officer  in  the  Navy  who  has  served  on  board  the 
training  ships  of  war  that  does  not  congratulate  himself  on  the  experi- 
ence he  has  gained,  such  experience  as  could  be  obtained  nowhere  else^ 
and,  although  the  original  intention  of  establishing  this  little  squadron 
was  for  the  purpose  of  training  boys,  yet  it  has  the  double  effect  of  serv- 
ing as  a  school  for  officers,  and  it  goes  without  saying  that  in  the  years 
to  come,  the  officers  who  have  received  this  training  will  make  the  best 
commanders  of  steamships. 

The  sailing  ship  of  war  has  no  rival  as  a  school  of  instruction.  It  is 
the  school  that  has  made  the  sailors  of  years  gone  by  proverbial  for 
strength,  activity,  readiness  of  resource,  adaptability  to  circumstances, 
patience  under  severe  trial,  and  contempt  of  danger.  These  are  the 
qualities  absolutely  necessary  in  a  true  sailor,  which  will  be  as  essential 
in  the  future  as  heretofore  in  any  class  of  vessel  that  may  be  used  in 
the  Navy. 

What  was  it  that  gave  the  volunteer  officers  in  our  civil  war  such 
value  but  the  early  training  tliey  received  on  board  sailing  vessels  ? 
That  training  produced  as  line  a  body  of  men  as  ever  went  to  sea.  We 
could  not  have  done  without  tliem  any  more  than  we  can  do  without 
them  in  future  wars,  where  they  will  prove  a  powerful  factor.  Not- 
withstanding our  training  squadron  has  stood  the  test  of  time,  is  with- 
out doubt  the  best  of  the  kind  atloat — although  on  a  small  scale — and 
has  received  the  approval  of  some  of  the  oldest  and  most  distinguished 
officers,  who  have  spent  many  years  in  the  study  and  practice  of  the 
apprentice  system,  it  is  no>v  ])roposed  to  abolish  the  time-honored  train- 
ing ships  and  put  the  whole  system  under  steam. 

It  has  taken  years  to  build  up  the  apprentice  system  on  its  present 
plan.  So  far  it  has  been  properly  cared  for,  and  the  Navy  is  beginning 
to  reap  the  benetit  of  it.  The  greatest  demand  in  the  service  is  for 
seaman-gunners,  and  the  estimation  in  which  that  class  of  men  is  held 
proves  conclusively  not  only  the  value  of  the  plan  hitherto  i)ursued,  but 
that  it  is  necessary  to  consider  carefully  before  making  changes  that 
may  mar  if  they  do  not  destroy  the  service.  We  can  not  atlbrd  to  sur- 
render the  Jiigh  character  for  practical  seamanship  enjoye<l  by  our  Navy 
from  the  time  of  Paul  Jones  to  the  present  day.   If  officers  of  the  Navy 
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do  not  try  to  maintain  that  character  for  the  service,  who  will  t  A  steam- 
bark  is,  no  doubt,  a  thing  to  produce  lazy  boys  and  hybrid  seamen — at 
least  it  will  not  contribute  to  that  high  character  for  activity  aloft,  cool- 
ness in  time  of  danger,  determination  to  overcome  obstacles,  and  knowl- 
edge of  seamanship  which  has  so  distinguished  American  seamen  f 
the  time  of  the  Revolutionary  war. 

Seamen  can  only  be  made  by  battling  with  the  elements.  In  ' 
war  of  1812,  when  our  Navy  did  such  brilliant  service  against  the  nt 
powerful  of  navies,  it  was  because  we  could  draw  upon  the  best  sailors 
in  the  world,  our  Eastern  fishermen,  whose  lives  were  spent  npon  the 
ocean,  where  dangers  were  encountered  far  greater  than  those  to  be 
met  with  in  battle.  Wo  secured  for  our  JS*avy  men  with  hearts  that 
were  repelled  by  no  danger,  who  grappled  with  the  canvas  in  the 
darkest  nights  and  heaviest  weather,  as  fearless  as  the  stprm-biid 
which  shrieked  around  them  amid  the  terrors  of  the  gale.  They 
encountered  waves  mountain  high  and  had  no  steam  to  help  them  ba^ 
tie  with  the  enemy.  It  was  their  strength  and  skill  that  enabled  them 
to  overcome  the  elements,  and  in  that  school  of  seamanship  were  foond 
men  who  could  not  only  manage  sails  and  masts  but  were  the  best  gun- 
ners of  thein  time.  I  doubt  if,  with  all  our  modem  science,  we  have 
better  gunners  at  this  day.  Their  seamanship  was  not  imbibed  on 
board  steam-ships,  but  on  the  decks  of  sailing  vessels,  where  these  gal- 
lant spirits,  laughing  danger  to  scorn,  became  under  good  training  the 
finest  sailors  in  the  world.  I  regret  to  say  that  the  grand  body  of  sea- 
men who  once  made  our  ships  of  war  models  exists  no  longer,  and  the 
only  chance  we  have  of  keei)ing  up  the  prestige  which  should  animate 
the  service  is  to  retain  the  sailing  apprentice  ships,  which  will  at  least 
furnish  leading  men  for  petty  officers  in  the  Navy. 

TORPEDOES. 

Since  1865  the  naval  powers  of  the  world,  with  the  exception  of  the 
United  States,  have  been  assiduously  employed  in  attempts  to  perfect 
the  torpedo.  Many  of  the  contrivances  are  very  ingenious,  illustrating 
novel  applications  of  well-known  principles,  and  some  of  them  have 
been  brought  to  great  excellence.  No  doubt  a  combination  of  the  good 
qualities  of  the  numerous  torpedoes  in  existence  would  lead  to  some 
very  perfect  device. 

The  principle  on  which  the  majority  of  these  weapons  is  constracted 
is  that  of  the  **li8h"  torpedo.  The  Whitehead,  constructed  on  this 
principle,  maintains  a  high  reputation,  although  some  other  inventions 
seem  to  me  to  possess  all  the  good  qualities  of  the  Whitehead,  with 
greater  power.  Just  at  present  there  is  a  halt  in  the  opinions  of  those 
who  have  advocated  the  fish-shai)ed  torpedo,  owing  to  the  adoption  in 
the  British  and  French  navies  of  heavy  steel  nets  for  the  purpose  of 
warding  off  attacks  from  this  weapon. 

Within  the  i)aHt  year  important  experiments  have  been  mi     in  Eng- 
land against  the  iron  ship  ReHiHtance^  to  test  the  efficiency  ui     t  pro- 
tection and  the  destructive  ettect  of  gun  cotton  exploded  in  con     t  with 
the  unprotected  iron  hull.   The  result  was  altogether  in  fi^vor  oi  i   >  net. 
which,  although  receiving  some  damage,  r        1  every  at  n 
with  mobile  torpedoes  to  come  in  acti    oollb<  ^ 
tom.   The  Resistance  was  anchored 
made  without  any  drawbacks  to  t 
shown  that  any  danger  to  the  bnli 
use  could  be  prevented  by  don 
Although  it  would,  no  doubt,  be 


REPORT  OF  THi:  ELC~ 


nets  instead  of  one,  in  time  o'  vr-d' 
protect  vessels  against  them*  uiii«.s;h: 

For  some  years  I  have  eutertaiiH:    ««ni:*ir  u- 
Whiteheail  and  other  tish  torjKiUf-: 
lirmed  by  the  experiments  uiau*  o  u- 
without  any  nets.   These  exjHfrim»r:i;^i 
bile  torpedo  is  not  as  descructi\>r  -a::  awri^  iram 
built  ship  iis  was  .anticipated,  wiht  .  w-r  en..- 
water  line.   It  ap])eared  thai  hixu*m'.x- 
damaged,  she  would  not  ]irobai.ir  kfr  ^^sk. 
possible  that  in  a  ship  built  viii.  ^  uua«>ffriik.i^^ 
wards  12  feet,  with  a  space  ci!    l*:*-'  ««« 
water  when  going  into  action,  i^oui .  H\avi*^m^tt^^. 
the  ordinary  Whitehead  torji^ji  iiwi. -t****-  ^ 
Certainly  if  the  above  wa^  fMtuxmt^^i  — 

of  war  could  be  made  practif^ctlrv  m^rrut^   ^  ^ 

In  the  case  to  which  1  hav*-  aliuu*«j  -i^..  .., 
was  given  any  advantage.    Su*  « it- 
strong  as  vessels  will  probabiv  i>» 
tacks.   The  KesiMtance  was  at  uutu** 

could  take  their  time  and  swr  lu-ri 

went  to  snow  that  the  destru*-:i\»  ^^m^i  .7 

overestimated;  against  two  n*'^  r  ihuhi.^.^ 

against  three  it  would  l>ecompai-aiik«r7  .  ^ -t 

that  shouM  be  thorou;^hl3'  knuvi.. 

dence  in  their  ships,  while  th»-ij  n-sw-  jT 

moralized  when  mobile  toriHHlno  ai- 
The  doubts  I  have  long  entirLaiiA^* 

torpedoes  against  strong  shijf^:  piou*:^*^ 

an^' experiments  I  have  myseH  vim 

read.   I  ])lace  great  faith  in  th«;  opiumw^ 

hint  commander-in-chief  of  the  'Jur^ 

portunity  to  witness  in  actual  warlittiB| 

lie  asserts  that  it  effect eil  nothiu;:. 
The  torpedo,  no  dimht,  nnu  Ijfr  i 

appliances,  but  as  ir^attL^rs  nor 

comparatively  useless  dg-Mmt 

which  wouhl  hold  tht*ir  owij^  i 

with  nets  enough  to  keep  ciut  mi 

pause  for  a  while  before  lor 

jiage  would  only  Iks  temiior 

cities  to  move  inland  villi 

great  guns  will  commAnd  tlis  , 

entrance  into  the  littrliort^ 

party  of  divers  to  f tie  b6tt0 

mines.  These  are  'At  pnwnt 

dangerous,  and  these  li^coujt^  Ic 

some  time  under  water. 
In  the  various  trials  made! 

it  has  been  shown  that  the^  i 

many  circumstances  that  are  t 

get  practice  is  not  ho  accurate i 

a  tish  torpedo  sent  otr  below  1 ' 

to  contend  against^ 

to  be  the  case  Id 

against  one  of  the] 
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In  February,  1887,  an  experiment  was  made  with  the  Whitehead  tor- 
pedo by  Her  Britannic  Majesty's  ship  Polyphenms^  a  torpedo-ram,  250  feefc 
between  perpendiculars,  but  not  showing  much  extent  of  surface  above 
water.  While  running  at  a  speed  of  18  knots  the  Polyphemus  fired  a 
number  of  torpedoes,  which  were  badly  scored  and  broken  on  ejection 
from  the  vessel's  tubes.  They  also  deflected  so  as  to  run  aft  parallel  with 
the  ship,  thus  endangering  the  ])ropellers.  This  does  not  speak  well  for 
the  efftciency  of  torpedoes  tired  from  a  vessel  under  high  speed,  although 
experiments  under  low  speed  proved  more  satisfactory.  Low  speed  is 
not,  however,  a  condition  to  be  sought  for  in  battle,  high  speed  under 
such  circumstances  being  most  desirable. 

In  July,  1886,  experiments  were  tried  with  the  Polyphemus  while  she 
was  advancing,  bows  on,  towards  a  vessel  securely  moored.  Under 
these  circumstances  not  one  of  three  torpedoes  struck  the  Polyphemus; 
their  direction  was  wild,  and  the  question  of  how  they  became  deflected 
could  not  be  settled.  Three  more  torpedoes  were  then  fired  at  the  JPoly- 
phemus  while  she  was  passing  at  a  distance  of  200  yards  with  a  speed 
of  16  knots;  one  of  tjiem  passed  astern,  one  passed  ahead,  and  only 
one  struck  the  vessel. 

In  whatever  manner.tliese  missiles  have  been  used  in  actual  service, 
it  has  been  shown  that  they  have  been  deflected  by  churning  water, 
which  is  so  serious  a  disadvantage  that  it  would  not  be  wise  to  depend 
on  the  Whitehead  to  the  exclusion  of  other  devices.  Judging  from  the 
different  experiments,  nets  can  be  made  to  protect  a  ship  against  any 
torpedo  constructed  on  the  principle  of  the  Whitehead,  which  is  the 
best  of  its  kind. 

Although  in  time  of  battle  nets  may  seriously  diminish  the  efficiency 
of  a  ship  of  war,  yet  they  seem  to  insure  safety  against  the  attacks  of 
mobile  torpedoes.  No  doubt  there  will  hereafter  be  such  improvements 
in  the  manipulation  and  construction  of  nets  that  they  can  be  let  down 
and  rolled  up  with  a  facility  that  will  relieve  ships  of  war  of  the  drag 
on  their  movements  which  they  at  present  cause. 

Owing  to  the  introduction  of  steel  nets  for  the  protection  of  ships  of 
war  against  torpedoes,  new  devices  must  be  adopted  to  dispose  of  the 
nets  before  tlie  ordinary  fish  torpedo  can  be  effectively  used,  for  it  is 
evident  that  a  vessel  i)roi)erly  provided  with  nets  could  not  be  success- 
fully assailed  by  the  smaller  torpedo-boats  now  in  use,  and  the  latter  may 
be  considered  practically  worthless.  This  is  the  conclusion  arrived  at 
in  England  and  France,  where  large  torpedo  vessels  are  building,  which 
can  also  be  used  as  rams. 

The  Condor  is  one  of  four  vessels  of  the  same  type  possessed  by  the 
French  navy,  the  others  being  the  Epervier^  the  Fimoon^  and  the  Vau- 
tour.  They  are  fast  torpedo  cruisers  of  medium  tonnage,  designed  at 
once  to  combat  torpedo  vessels  and  iron-clads  of  larger  size.  The  Condor 
carries  five  J  0-centimeter  cannon  and  six  rapid-firing  guns,  is  provided 
with  five  torpedo  tubes,  and  can  easily  make  18  knots  an  hour.  To  the 
example  of  the  Condor  is  said  lo  be  due  the  creation  of  the  new  Scout 
class  of  the  British  navy.  This  is  a  type  of  torpedo  vessels  of  which  a 
heavy  iron-clad  might  well  stand  in  fear.  Fitted  with  appliances  for 
lifting  or  tearing  nets  they  would  be  dangerous  opimiients.  The  French 
have  their  torpedo  cruisers  of  1,280  tons ;  torpedo  dispatch  boats  of  360 
tons;  sea-going  torpedo  boats;  coast-guard  torpedo  boats,  and  picket 
torpedo  boats,  but  the  Condor  type  is  the  one  which  will  probably  be 
most  successful  and  to  which  can  be  applied  the  power  and  mechanical 
devices  for  destroying  steel  nets. 

The  English  have  under  construction  nine  sea  going  torpedo  vessels 
from  2,040  tons  down  to  1,600  tons  displacement.   AH  will  be  fine  vessels. 
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very  fast,  with  large  torpedo  accommodatious,  but  tbey  are  defective 
for  waut  of  appliauces  for  tearing  away  or  liftiug  steel  nets  so  that  tor- 
pedoes can  pass  uuder  them.  Every  vessel  with  a  displacement  of  1,G00 
tons  can  easily  carry  apparatus  for  liftiug  or  destroying  nets  while  at 
the  same  time  firing  their  torpedo  under  water  against  an  enemy's  hull. 

Several  of  tbe  powers  of  Europe  having  entered  into  the  race  for 
naval  supremacy,  they  can  not  afford  to  stop,  but  must  go  ahead.  The 
net  was  a  good  device,  but  it  can  be  destroyed  by  vessels  that  will 
grapple  with  the  enemy  and  run  the  risk  of  the  fire  of  his  great  guns. 
To  tlie  ram  and  tori)edo  vessel  of  any  size  will  be  attached  the  net  de- 
stroyer. "Suflicient  unto  the  day  is  the  evil  thereof.''  The  next  thing 
will  bo  for  inventors  to  go  to  work  in  order  to  counteract  the  effect  of 
the  net  destroyer. 

One  of  the  best  appliances  I  have  seen  for  overcoming  the  resistance 
of  the  net  around  a  ship  of  war  is  the  torpedo-ram  devised  by  General  H. 
Berdan,  formerly  of  the  U.  S.  Army.  General  Berdan's  design  is  in- 
genious and  well  worthy  consideration.  His  proposed  vessel  is  a  ram 
and  torpedo-boat  of  1,G00  tons  displacement,  equipi)ed  with  two  long, 
adjustable  arms  near  the  bow,  one  on  each  side.  When  at  rest  these 
arms  lie  snugly  under  the  overhang,  concealed  abaft  the  center  of  rota- 
tion, where  they  can  be  charged  with  torpedoes.  The  arms  have  a  i)osi- 
tive  motion,  are  controlled  by  powerful  machinery,  swing  under  and 
life  a  net,  discharge  the  torpedoes  on  contact  very  near  the  center  line, 
and  throw  the  gases  up  through  the  ship.  This  vessel  has  many  excel- 
lent features  and  besides  her  own  special  facilities  can  be  fitted  with 
any  other  apparatus. 

i  am  a  strenuous  advocate  of  the  Ericsson  torpedo  vessel,  firing  a 
shell  from  a  gun  i)laced  near  the  keel.  Such  a  vessel  fitted  also  with 
the  Berdan  apjiaratus  would  be  the  nearest  api)roach  to  a  perlect  tor- 
pedo boat  that  has  yet  beeu  thought  of.  A  vessel  so  constructed  could 
grai)ple  with  an  enemy — the  only  way  in  which  a  tori)edo  vessel  is  likely 
to  be  efl'ective.  The  grappling  process  is  certain,  and  the  only  cases 
where  shii)s  have  been  successfully  blown  up,  except  by  submarine 
mines,  is  where  the  attacking  party  has  gone  alongside  the  enemy  and 
applied  the  torpedo  directiy  to  the  side  or  bottom. 

Our  country  more  than  any  other  stands  in  need  of  torpedo  vessels 
of  from  1,G00  to2,G00  tons  disi)lacement  until  we  can  get  our  new  Navy 
fairly  started.  This  class  of  vessels  could  be  built  much  more  rapidly 
than  the  cruiser  or  armor-clad,  their  batteries  to  be  not  larger  than  G- 
inch  rifles  and  fitted  with  machine  and  rapid-firing  guns.  Hulls  on  the 
plau  of  the  Volyphemns  would  be  good  ones  with  which  to  begin. 

I  do  not  refer  to  vessels  firing  any  other  than  submerged  torpedoes. 
Projectiles  discharged  at  an  elevation  with  the  expectation  of  securing 
the  qualities  of  torpedoes,  or  made  to  descend  on  the  decks  of  moving 
ships  will  prove  failures.  Vessels  firing  shellseither  direct  or  elevated 
should  not  be  considered  in  the  torpedo  list. 

There  is  some  consolation  for  those  who  have  spent  much  time  in 
working  out  the  mobile  torpedo  jiroblem.  Their  torpedo-boats  may  ^  et 
be  available  as  ram-torpedo-net  destroyers,  clearing  the  way  for  a  more 
efficient  use  of  the  mobile  torpedo.  So  many  naval  officers  have  em- 
barked in  the  study  of  the  torpedo  system  that  in  order  to  make  useful 
that  on  which  they  have  expended  so  much  time  and  thought  they  will 
be  obliged  to  fall  back  on  the  ram-torpedo-net  destroyer,  a  vessel  com- 
bining three  qualities  in  one. 

Besides  the  torpedo  boats  enumerated  in  the  British  navy  list  for 
1885,  there  have  been  fifty-four  of  the  first  class  constructed,  called  the 
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124-feet  19-knot  vessels,  but  what  would  otherwise  be  a  valuable  class 
of  vessels,  is  rendered  comparatively  useless  by  the  perfection  to  which 
the  steel  net  has  been  brought,  to  say  nothing  of  their  unprotected 
condition. 

All  the  nations  of  Europe,  to  say  nothing  of  the  Chinese,  Japanese, 
Chilians,  etc.,  have  gone  deeply  into  the  torpedo  business,  but  it  is 
probable  that  owing  to  the  protective  devices  that  will  be  adopted  by 
ships  of  war,  including  machine  and  rapid-firing  guns,  torpedoes  will 
not  prove  as  efl'ective  in  action  as  has  been  anticipated. 

No  torpedo  vessel  will  hereafter  be  considered  effective  that  is  not 
thoroughly  protected  with  steel  on  the  decks,  bows,  and  sides,  the  thick- 
ness of  this  protection  to  be  decided  by  actual  experiment.  My  own 
experience  tells  me  that  a  steel  deck  of  2^  inches  thickness  will  de- 
flect a  6-inch  elongated  projectile  fired  from  an  elevation  of  80  feet  at  a 
distance  of  40  yards,  especially  if  the  deck  be  smeared  with  tallow^ 
This  would  not  apply  to  the  bows  and  sides  of  vessels,  which  must  be 
made  to  resist  at  least  the  G-inch  rifle  gun,  being  the  one  in  general  use 
in  all  navies,  as  it  can  be  manipulated  with  rapidity  against  a  quickly- 
moving  object  low  in  the  water.  A  large  torpedo  vessel  in  contact  with 
any  of  the  large  European  iron  clads  and  lying  parallel  thereto,  woulil 
have  little  to  fear  from  ponderous  guns  in  a  turret  or  even  fiom  the 
broadside  guns  which  would  not  havQ  the  requisite  depression. 

As  for  the  talk  about  torpedo  boats  being  serviceable  in  dark  nights^ 
foggy  weather,  etc.,  perhaps  on  occasion  they  may  effect  something 
under  such  circumstances,  but  means  will  certainly  be  found  to  provide 
against  such  attacks  from  any  but  strongly-protected  vessels.  Without 
doubt  the  torpedo  is  a  destructive  weapon  if  used  against  heavily  armored 
and  comparatively  slow-moving  ships,  and  fired  from  vessels  adapted 
to  the  purpose;  but  quite  as  dangerous  as  the  torpedo  is  the  dynamite 
shell  fired  directly  from  a  gun  with  jiowder,  and  although  there  have 
been  cases  where  the  shell  has  exploded  within  the  gun  and  rendered 
it  useless  for  service,  that  is  owing  to  the  fact  that  the  dynamite  was 
not  properly  prepared,  or  was  fired  without  taking  proper  precau- 
tions to  avoid  friction  in  the  particles  with  which  the  shell  was  loaded. 
Of  these  facts  I  am  satisfied,  and  will  be  prepared  to  demonstrate  them 
at  the  proper  time. 

Gray  don's  shell,  even  in  its  present  shape,  would  prove  a  powerful 
weapon  against  any  class  of  vessel.  Even  loaded  with  gun-cotton  a 
shell  would  have  three  times  the  power  of  one  charged  with  powder 
and  would  be  secure  against  spontaneous  combustion.  No  matter 
whether  we  bring  dynamite  shells  and  torpedo  vessels  to  perfection  or 
not,  our  policy  lies  in  building  fast  cruisers  and  heavy  armor-clads  like 
the  Furitariy  MainCj  and  Texas.  These  are  the  heavy  artillery  which  in 
all  battles  have  decided  the  contest  and  will  continue  to  do  so,  for  the 
ingenuity  of  man  will  always  contrive  some  plan  to  protect  the  prime 
factors — the  great  ships — from  the  annoyances  of  the  small  fry.  It 
has  been  so  thus  far  in  the  race  for  the' supremacy  of  the  big  ships 
and  will  so  continue.  A  country's  first  aim  should  be  to  protect  its 
coasts  and  large  cities  thereon.  This  can  only  be  done  by  heavy 
armor  clads  and  strong  fortifications,  carrying  the  most  powerful  guns 
that  can  be  constructed. 

THE  NAVAL  WAR  COLLEGE. 

I  beg  leave  to  recommend  that  the  small  sum  of  $12,000  requested  for 
the  supi)ort  of  the  Naval  War  College  may  be  granted,  as  it  would  be 
greatly  to  the  benefit  of  the  naval  service. 

The  War  College  has  encountered  a  most  remarkable  opposition  ever 
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since  its  first  establishment  under  the  direction  of  Rear  Admiral  Luce, 
who  has  ever  shown  himself  zealous  for  the  advancement  of  every 
branch  of  the  naval  service.  No  one  can  advance  any  good  reason  for 
opposition  to  this  institution,  which,  since  it  has  been  in  operation,  has 
gained  the  approbation  of  those  who  have  attended  the  lectures  on  pro- 
fessional subjects  which  are  there  delivered,  and  found  it  the  best  school 
in  existence  lor  naval  officers  who  have  finished  the  course  at  the  iN^aval 
Academy. 

There  ha«  been  no  appropriation  made  for  the  present  fiscal  year, 
which  is  greatly  to  be  regretted,  for  the  college,  considering  the  short 
time  it  has  been  in  existence,  has  made  good  progress  and  bade  fair  to 
fill  all  the  requirements  of  the  naval  service  to  which  it  is  so  necessary 
an  appendage.  Whatever  opposition  the  college  may  have  encountered, 
it  is  only  justice  to  it  to  say  that  all  those  who  have  witnessed  its  pro- 
ceedings and  have  benefited  b^'  its  instruction  consider  it  a  most  ex- 
cellent post-graduate  institution.  Officers  who  have  attended  the  lect- 
ures there  given  certainly  ought  to  know  whether  they  are  conducive 
to  the  benefit  of  the  service. 

I  am  not  assuming  more  than  is  necessary  for  proper  education  when 
I  advocate  the  fostering  of  the  War  College.  Similar  institutions  are 
established  in  llSngland  and  on  the  continent  with  the  object  of  keep- 
ing up,  by  means  of  lectures,  all  that  the  cadets  may  have  imbibed 
during  their  course  at  the  naval  school — a  course  of  lectures  delivered 
by  those  who  had  themselves  felt  the  want  of  like  instruction.  If  an 
officer  wishes  to  stand  well  in  his  profession  he  must  acquire  a  knowl- 
edge of  everything  that  is  developed  in  the  science  of  naval  warfare. 
Not  only  the  individual  is  benefited,  but  the  Government,  which  is 
enabled  to  select  the  proper  officers  for  particular  service  in  case  of  an 
emergency. 

It  is  not  what  an  officer  learns  at  the  Kaval  Academy — which,  after 
all,  is  but  a  preliminary  school — that  fits  him  for  the  higher  duties  he 
has  to  perform,  but  the  knowledge  he  gains  after  leaving  that  institu- 
tion. If  the  Academy  did  not  exist  our  naval  officers  would,  no  doubt, 
develop  high  attributes  and  great  professional  skill,  as  in  the  days  of 
Paul  Jones  and  in  the  war  of  1812.  What  those  men  could  not  acquire 
at  a  naval  academy  they  learned  by  actual  experience  and  intercourse 
with  the  world,  meeting  with  many  hard  knocks  while  acquiring  the 
very  kind  of  knowledge  imparted  by  the  excellent  instructors  at  the 
War  College. 

The  officers  of  old  days  were  in  many  oases  junior  in  years  to  the 
present  ensigns  of  the  Navy,  but  who  will  maintain  that  the  latter  are 
superior  to  those  gallant  spirits  who  made  themselves  masters  of  their 
profession  without  aid  or  instruction  on  the  part  of  the  Government? 
What  the  Artillery  School  at  Fort  Monroe  is  to  the  Army,  the  War 
College  is  to  the  Navy,  and  to  do  anything  to  circumscribe  the  useful- 
ness of  the  latter  would  be  as  senseless  as  to  abolish  the  Artillery  School, 
which,  as  its  name  implies,  is  a  school  of  gunnery  combined  with  in- 
struction required  in  every  branch  of  the  military-  service  conveyed  by 
a  similar  method  to  that  pursued  at  the  War  College. 

We  are  about  to  construct  a  new  navy,  wherein  the  highest  possible 
standard  will  be  required  for  building,  equipping,  and  managing  the 
vessels.  The  college  should  therefore  not  only  be  maintained,  but  the 
Government  should  constantly  enrich  it  with  every  available  kind  ot 
information,  and  leave  nothing  undone  to  render  it  the  pride  of  the 
Jfavy — a  place  where  officers  can  assemble  and  compare  opinions  out  of 
which  will  accrue  benefits  not  possible  from  the  Naval  Academy  alone. 
11294— N  88  2 
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You  might  as  well  expect  a  youDg  man  of  twenty  graduating  from 
Harvard  or  "Xale  to  enter  at  once  into  the  practice  of  law  or  medicine, 
and  expect  him  to  compete  successfully  with  men  who  had  not  only 
passed  through  the  curriculum  but  had  also  been  practically  instructed 
by  lectures  in  all  these  special  branches  after  imbibing  the  rudiments 
from  their  alma  mater. 

At  this  moment  the  best  authorities  in  Europe  are  not  yet  decided 
what  is  the  best  plan  of  battle  to  adopt  with  the  new  style  of  ships  and 
guns,  and  they  may  be  said  to  be  as  much  adrift  as  we  who  have  yet 
no  ships.  European  commanding  officers  will  perhaps  never  decide 
what  is  the  best  plan  to  pursue  until  a  battle  is  actually  won  or  lost, 
merely  from  the  want  of  that  interchange  of  thought  and  opinions  oo 
these  subjects.  It  is  this  interchange  of  thought,  this  discussion  of 
professional  subjects,  which  most  enlightens  an  officer  in  regard  to  his 
profession.  If  a  man  wraps  himself  up  in  conceit  and  shows  no  ambi- 
tion to  compare  his  views  with  others,  he  will  most  probably  fail  as  a 
naval  commander,  and  this  may  be  owing  in  a  great  measure  to  the  fact 
that  there  was  no  debatable  ground  where  he  could  compare  his  own 
ideas  with  those  of  others,  so  that  if  his  opinions  were  wrong  they  could 
be  changed,  or  if  right  could  be  adopted.  That  is  exactly  what  we 
need  a  war  college  for — to  discuss  war  problems  which  do  not  enter  into 
the  elementary  instruction  of  the  naval  profession  but  embrace  every- 
thing in  science  that  pertains  to  the  service. 

The  Navy  has  much  to  complain  of  in  the  want  of  liberality  that  has 
beon  shown  towards  it.  Not  satisfied  to  be  left  alone  to  draw  pay 
and  lead  an  idle  life,  a  majority  of  its  officers  are  seeking  informa- 
tion from  every  source  that  ofters,  yet  when  they  propose  anything 
that  will  inure  to  the  benefit  of  the  Government  they  are  met  by  re- 
buffs and  refusals  to  appropriate  the  small  sum  that  would  perhaps  in 
the  end  be  worth  millions  to  the  country.  It  costs  $15,000  to  graduate 
every  cadet  that  passes  through  the  Naval  Academy.  A  majority  of 
these  go  into  civil  life  without  giving  any  actual  service  to  the  Govern- 
ment, yet  $113,000  is  denied  to  the  War  College,  where  the  building  and 
management  of  ships,  the  construction  of  guns,  and  all  other  important 
subjects  pertaining  to  the  Navy  are  discussed  by  some  of  the  best 
officers  in  the  service.  Such  discussion  could  not  be  provided  for  in 
any  other  institution  that  lam  aware  of;  here  plans  are  examined 
and  the  system  of  naval  tactics,  now  undetermined,  will  be  finally  settle. 

The  problem  of  naval  tactics  is  yet  to  be  solved.  No  battles  of  mag- 
nitude have  been  fought  with  great  iron  ships  since  the  latter  came 
into  existence,  and  it  is  evident  that  in  a  navy  where  that  important 
subject  is  left  to  the  hand  of  chance,  and  not  determined  upon  before- 
hand, the  prospects  of  a  victory  would  be  very  slender. 

I  have  then  only  to  say  on  the  part  of  the  Navy  that  the  War  College 
is  an  absolute  necessity  if  it  is  intended  to  bring  the  service  up  to  that 
standard  which  it  should  maintain  in  professional  matters.  The  Coliej^^e 
is  not  in  the  way  of  any  other  department.  Its  proximity  to  the  receiv- 
ing-ship doesnotinterfere  with  the  apprentice- training,  systems,  although 
some  of  the  officers  attached  to  the  latter  claim  that  the  College  prem- 
ises are  wanted  for  a  lecture-room,  or  model-room,  or  gymnasium  for 
the  apprentice  boys.  The  best  lecture-room  for  the  latter  would  be  the 
yew  Hampshire.  On  her  capacious  decks  the  officers  could  deliver 
lectures  through  the  speaking  trumpet  which  would  stimulate  the  boys 
to  handle  masts  and  yards  and  furl  sails  quickly.  The  best  gymnasium 
is  the  open  donble-banked  boat,  which,  while  strengthening  the  muscles, 
will  teach  the  rowers  that  which  is  more  important  than  handling  dumb- 
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bells  or  hanging  from  cross-bars.  On  the  island  near  where  the  receiv- 
ing-ship is  moored  is  sufficient  space  to  allow  the  boys  to  exercise  their 
legs  in  foot  and  hand  ball.  As  a  model-room  any  of  the  hulks  now  in 
♦*  rotten  row^  would  furnish  all  that  is  necessary  for  such  a  purpose,  for 
I  presume  very  few  "  models  "  would  be  necessary  to  educate  an  appren- 
tice boy  for  the  duties  he  would  have  to  perform  in  the  Kavy.  The 
models  should  be  such  as  are  used  daily  in  practical  instruction,  and 
the  experience  of  years  has  shown  that  what  we  have  now  on  hand,  to 
which  the  boys  have  daily  access,  is  sufficient  to  teach  the  elements  of 
the  profession. 

Valuable  as  I  esteem  the  apprentice  system  to  be,  it  should  not  under 
any  circumstances  be  allowed  to  crowd  out  the  War  College,  on  the 
ground  that  the  college  building  is  needed  for  the  use  of  the  apprentices. 
For  a  number  of  years  the  apprentice  system  has  got  along  on  its  present 
basis  and,  although  an  extra  hulk  would  be  no  disadvantage,  yet  even 
that  might  be  dispensed  with. 

BOARDS  OP  INSPECTION  AND  SURVEY. 

The  Boards  of  Inspection  and  Survey  have  examined  the  vessels 
named  in  the  following  lists.  The  inspections  for  general  efficiency 
have,  as  a  rule,  been  satisfactory,  vessels  Utted  out  or  returning  from 
cruises  having  been  found  to  be  under  good  discipline  and  in  good  con- 
dition. The  ships  referred  to  in  my  last  annual  report  as  not  having 
been  examined  under  the  law  of  August  5, 1882,  have  been  inspected, 
with  the  exception  of  the  St.  Mary^Sy  which  vessel  is  now  in  use  as  a 
school-ship  lor  the  State  of  New  York. 


VesseU  inspected  for  general  efficiency. 


KftID«. 

Date. 

Bemarks. 

Jaly  13,14,1887. 

Returning  from  a  cruise. 
Surreying  veasel,  Paclflo  coaat. 
Cmiaing,  practice*«hip. 
Juat  tltteaout. 
Joat  fitted  out 
Juat  fitted  out 
Returning  from  cmiae. 
Jnat  fitted  out 
Re-inapected. 
Returning  from  omiae. 

July  25. 26, 1887. 
Jao.  5, 1888  

Nipaio  

Jan.  0.7. 1888.... 
Jan.  8, 9. 1888.... 
Feb.  23, 24. 1888.. 
Apr.  19, 1888  .... 
May  23, 24, 1888  . 

RECEXVINGSHIPS. 

Fair  condition. 
Fair  condition. 
Good  order. 

Training-ahip,  good  order. 
Good  Older. 
In  ordinary. 

rhuluiii  

July  18, 1887  .... 
Aug.  9. 1887  .... 
Aug.  12, 18.  1887. 
Ang.17,1887.... 
Sept  8,1887.... 

VeeeeU  examined  under  eection  2,  act  of  Auguei  5,  1882. 

Date. 

Remarka. 

Jiioe21,1887  .... 

Ang.  10, 1887   

▲vg.  17, 1887  .... 
Oct.    7,1887  .... 

Condemned;  not  yet  appraiaed. 
Re«ppmiaed  ($28,000'. 
BMippraiaed  ($3,000)  {  ainoe  aold  at  MOttoa. 
Appnlaed,  ($1,SOO). 
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Name. 


Monterey . 
Fortune ... 
Speedwell . 
Cohasset... 
Leyden  


Date. 


July  13,1887 

 Jio  

Ang.  12, 1887 
Sept.  8.1887 


Name. 


Date. 


Nellie  

Mayflower . 

Kocket  

Triana  


July  13, 1887 
Aug.  7,1887 
Auir.  12, 1887 


I  have  the  honor  to  be,  very  respectfully,  your  obedient  servant, 

David  D.  Porter, 
Admiraly  U.  8.  Navy. 

The  Secretary  of  the  Navy. 


No.  a— NAVAL  ACADEMT. 


REPORT  OF  THE  BOARD  OF  VISITORS. 

United  States  Naval  Academy, 

Annapolis^  Md.,  June  8, 1888. 

Sir  :  The  Board  of  Visitors  appointed  to  visit  the  United  States  Naval 
Academy  and  be  present  at  the  annual  examinations  and  drills  has  the 
honor  to  report  that  it  has  performed  that  duty,  and  submits  the  follow- 
ing: report : 

The  Board  met  on  the  2d  instant  and  organized  by  the  election  of 
Rear- Admiral  C.  R.  P.  Rodgers,  U.  S.  Navy,  president;  Hon.  E.  C. 
Walthall,  vice-president,  and  Lieut.  C.  R.  Miles,  U.  S.  Navy,  secretary; 
the  latter  being  detailed  by  the  Superintendent  of  the  Academy  for  that 
purpose. 

The  various  committees  were  then  appointed  by  the  president  of  the 
Board,  who  were  requested  to  submit  their  reports  at  the  earliest  mo- 
ment. 

Sessions  of  the  Board  were  held  daily  during  the  continuance  of  the 
examinations. 

CONDITIONS  OF  ADMISSION  TO  AND  DISCHAROE  FROM  THE  ACADEMY. 

The  Board,  after  a  thorough  and  careful  consideration  of  the  subject, 
recommends  that  the  academic  course  should  be  reduced  from  six  to  four 
years. 

The  term  of  six  years  was  adopted  for  the  purpose  of  reducing  the 
number  of  appointments  to  the  Navy,"  but  the  reason  for  such  a  regula- 
tion does  not  now  exist,  as  "the  number  of  appointments  is  now  re- 
stricted by  law  to  the  aggregate  number  of  vacancies  occurring  in  each 
year  in  the  corps  to  which  appointments  are  made,  the  appointment  of 
graduates  being  not  less  than  ten  annually/'  It  is  believed  that  the 
proposed  change  will  be  alike  beneficial  to  the  Government  and  the 
cadets  affected  thereby.  Their  service  at  sea  for  the  pei  iod  of  two  years 
is  without  value,  and  entails  considerable  expense,  while  it  is  manifestly 
to  their  injury  that  they  should  thus  be  kept  from  preparation  for  those 
pursuits  which  they  may  propose  to  follow  in  life. 

The  recommendation  of  the  academic  board  for  the  separation  of  the 
first  class  of  cadets  into  divisions  at  the  beginning  of  the  fourth  year  of 
the  course,  to  be  thereafter directed  into  special  courses  of  study, 
designed  to  fit  them  for  the  particular  branches  of  the  naval  service  to 
which  any  of  them  are  destined  to  be  appointed,"  meets  our  approval 
and  legislation  to  that  end  is  deemed  desirable. 

GROUNDS,  BUILDINGS,  AND  SANITARY  CONDITIONS. 

Ever3*  facility  has  been  afforded  for  examining  the  condition  of  the 
grounds  and  buildings,  and  we  find  the  same  kept  and  preserved  with 
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great  care,  which  reflects  inflnite  credit  npon  those  responsible  for  their 
€ODdition. 

The  grounds  and  baildings  are  generally  in  excellent  condition; 
cleanliness,  order,  and  taste  are  everywhere  observable,  and  the  good 
health  of  all  at  the  Academy  bespeaks  its  sanitary  condition  and  the 
care  and  attention  of  its  chief  medical  oflScer. 

Some  changes  are  needed  for  the  convenience  of  the  cadets.  There 
are  thirteen  steam-launches  that  are  used  for  drill  purposes  in  practical 
maneuvering,  which  are  now  greatly  exposed  to  all  weathers  for  want 
of  a  proper  boat-house.  In  winter  great  expense  is  entailed  in  removing 
the  engines  and  boilers  to  a  place  of  storage.  A  new  boat-house  would 
not  only  be  a  great  convenience,  but  would  preserve  the  machinery  and 
boats  in  good  condition.  The  sum  asked  by  the  Superintendent  for  this 
purpose  should  be  expended  in  this  work. 

The  cadets'  quarters  are  in  a  large  building,  showing  crudeness  in 
plan,  and  haste  and  carelessness  in  construction,  fissures  already  ap- 
pearing in  the  walls. 

We  respectfully  suggest  that  a  new  building  for  students'  quarters 
is  a  subject  that  should  secure  careful  consideration  at  the  hands  of 
those  having  the  matter  in  charge. 

In  this  connection  we  respectfully  recommend  that  some  use  or  dis- 
posal should  be  made  of  the  now  unused  hospital  building. 

We  respectfully  suggest,  that  in  view  of  the  fact  that  many  of  the 
oflScers  detailed  in  a  professional  capacity  to  the  Academy  are  obliged 
to  live  in  the  town  at  great  expense,  that  a  new  house  on  the  apart- 
ment plan,  or  three  or  four  small  new  houses,  be  erected  for  their  use. 

SEAMANSHIP,  ORDNANCE,  AND  NAVIGATION. 

The  Board  has  watched  with  interest  the  various  drills  and  exercises  in 
seamanship,  gunnery,  infantry  and  artillery  tactics,  and  is  greatly  and 
favorably  impressed  by  the  skill  manifested  by  the  cadets,  and  by  the 
careful  instruction  given  by  the  officers.  Nothing  could  be  more  satis- 
factory or  more  worthy  of  the  highest  commendation  than  those  prac- 
tical exercises. 

The  Board  recommends  that  better  fitting  sails  be  supplied  the 
Wyoming^  to  be  used  until  a  new  and  fully  equipped  ship  can  be  ftir- 
nished.  The  sails  now  in  use  belonged  to  another  and  much  smaller 
ship,  are  unsightly,  and  the  further  use  of  them  tends  only  to  engender 
a  habit  of  slovenliness. 

DISCIPLINE,  DRILL,  PRACTICAL  EXERCISES,  ADMINISTRATION,  ANI> 

POLICE. 

The  system  of  academic  organization  as  well  as  of  interior  discipline 
is  excellent,  and  the  standard  high.  The  requirements  are  generally 
strict,  but  none  of  them  unreasonable,  and  the  regulations  are  enforced 
firmly,  but  so  considerately  that  the  most  agreeable  and  satisfactory 
relations  are  maintained  between  the  cadets  and  those  who  control  and 
instruct  them. 

The  amplest  opportunities  were  afforded  the  Board  to  judge  of  the 
proficiency  of  the  cadets  in  their  various  drills,  which  was  found  to  be 
most  gratifying  and  satisfactory,  all  movements  being  executed  with 
the  precision  resulting  only  from  a  thorough  personal  understanding  of 
the  subject.  The  system  of  practical  exercises  which  has  been  adopted 
is  commended,  and  in  the  matter  of  administration  and  police,  after 
careful  investigation  and  consideration,  no  changes  suggest  themselves. 
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STEAM  ENGINEERING. 

The  coarse  of  study  iu  this  departmeut  is  foand  as  extended  as  the 
•  tiine  allowed  will  permit. 

The  facilities  for  imparting  information  are  all  that  coald  be  expected, 
with  the  exception  that  the  marine  engine  is  an  old  one  of  an  obsolete 
type,  and  should  certainly  be  replaced  by  a  new  and  modern  engine. 

PHYSICS. 

This  department  was  found  well  supplied  with  all  that  is  necessary 
to  keep  up  with  the  advance  in  science  of  the  present  day,  the  young 
gentlemen  receiving  careful  instruction  in  all  that  in  any  way  pertains 
to  latest  discoveries. 

The  Board  recommends  that  the  facilities  be  increased  for  extending 
the  Btody  of,  and  practice  with,  electrical  appliances  designed  for  use  on 
modem  men  of  war.   A  sufficient  plant  can  be  had  for  about  $6,000. 

MATHEMATICS  AND  MECHANICS. 

The  Board  has  no  recommendations  to  make  in  these  departments. 
The  coarse  of  study  is  ample  and  the  instruction  thorough,  as  shown  by 
a  careful  inspection  of  the  papers  of  the  written  examinations.  The 
importance  of  these  departments  can  not  be  overestimated,  and  results 
show  them  to  be  in  competent  hands. 

ENGLISH  STUDIES,  HISTORY  AND  LAW,  MODERN  LANGUAGES,  AND 
MECHANICAL  DRAWING. 

The  Board  finds  the  methods  of  instruction  pursued  in  these  depart- 
ments, under  the  immediate  supervision  of  the  able  and  efficient  officers 
iu  charge  of  them,  respectively,  are  eminently  satisfactory,  and,  in  some 
instances,  worthy  of  special  commendation. 

This  is  notably  so  with  the  department  of  Mechanical  Drawing, 
which  in  this  era  of  rapid  improvement  in  everything  pertaining  to 
naval  construction  and  armament  has  become  an  indispensable  element 
in  a  thorough  naval  education;  and  it  is  particularly  gratifying  to  note 
the  remarkable  proficiency  which  the  cadets  have  exhibited  in  this  im- 
portant branch  of  study. 

FINANCE  AND  LIBRARY. 

The  high  character  and  intelligence  of  the  officers  in  charge  is  suffi- 
cient guaranty  of  the  correctness  of  the  accounts.  The  system  seems 
to  be  as  perfect  as  any  that  could  be  devised.  The  Board  recommends 
that  the  sum  of  $24,500,  for  which  the  paymaster  acting  as  store  keeper 
of  the  Academy  is  responsible,  and  from  which  the  stock  of  necessary 
supplies  in  the  cadets'  store  is  purchased,  be  appropriated,  so  as  to  re- 
main as  a  permanent  fund,  instead  of  being  required,  as  at  present,  to 
be  annually  re-appropriated. 

The  Board  finds  the  library  in  good  condition,  the  books  well  ar- 
ranged for  reference,  and  of  a  character  well  adapted  for  the  purposes 
of  the  Kaval  Academy.  As  the  books  are  in  constant  use  for  reference, 
it  is  very  desirable  that  the  binding  should  be  of  a  more  durable  char- 
acter than  the  ordinary  cloth  or  half-roan  now  authorized  by  law. 

It  is,  therefore,  recommended  that  the  library  of  the  Naval  Academy 
be  excepted  from  the  restrictions  of  the  law,  and  be  added  tx>  the  list  of 
libraries  that  are  not  restricted  in  the  character  of  the  binding. 
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SUBJECTS  OF  STUDY  AND  STANDARD  OF  SCHOLARSHIP. 

The  subjects  embraced  iu  the  curriculum  are  admirably  adapted  to 
the  purposes  of  the  school,  and  we  can  suggest  no  changes  that  would 
likely  be  improvements.  We  would,  however,  suggest  a  re-arrange- 
meut  of  the  programme  of  studies  for  the  last  year,  in  order  that  those 
cadets  who  have  exhibited  special  taste  and  talents  for  engineering, 
and  who  should,  therefore,  be  assigned  to  duty  in  the  Engineer  Corps, 
may  receive  additional  practical  training. 

It  also  seems  desirable  that  the  class  standing  of  a  cadet  be  deter- 
mined by  his  excellence  in  the  practical  duties  of  his  profession,  no 
less  than  by  his  proficiency  in  the  studies  that  train  the  intellect  alone ; 
or,  in  other  words,  that  due  credit  be  given  to  skill. 

The  Board  is  impressed  by  the  many-sidedness  of  t4ie  training  afforded 
by  the  Academy;  its  comprehensiveness,  thoroughness,  and  practical- 
ness, and  believe  that  no  praise  would  be  an  exaggeration  of  its  high 
excellence. 

The  Board  heartily  recommends  the  granting  of  the  request  of  the 
Superintendent  for  a  new  and  fully-equipped  vessel  of  modern  type,  and 
armed  with  modern  guns,  for  the  training  of  the  cadets. 

The  Board  also  suggests  the  serious  consideration  of  the  desirability 
of  acquiring  additional  grounds  contiguous  to  the  Academy  as  recom- 
mended by  the  Superintendent.  The  Board  also  believes  that  a  change 
should  be  made  from  the  custom  of  detailing  a  crew  for  the  practice 
ship,  each  year,  from  the  ^'  general  service,"  and  recommends  that  such 
crew  be  selected  with  special  reference  to  the  character  of  the  men  who 
are  to  be  so  closely  associated  with  the  cadets ;  this  crew  to  be  perma- 
nently attached  to  the  Academ}-  for  service  in  the  practice  ship  during: 
the  summer  cruise,  and  during  the  remainder  of  the  year  they  would 
find  important  service  in  the  care  of  the  Government  property  afloat  at 
the  Academy. 

The  Board  is  of  the  opinion  that  such  a  detail  would  be  of  great  ad- 
vantage to  the  interests  of  the  institution. 

In  conclusion,  the  Board  would  state  that  the  interest  in  the  gradu- 
ating exercises  at  the  Naval  Academy  has  been  very  greatly  enhanced 
by  the  presence  of  the  North  Atlantic  Squadron,  to  whose  accomplished 
commander,  Eear-Admiral  S.  B.  Luce,  and  his  officers,  we  have  been  in- 
debted for  many  pleasing  courtesies,  as  well  as  for  valuable  opportuni- 
ties for  practical  observation  of  life  on  board  our  ships  of  war.  The 
advantage  of  the  presence  of  a  fleet  in  actual  service  at  the  time  of  thfe 
annual  exercises  at  the  Acailemy  can  not  fail  to  be  appreciated,  and 
the  Board  can  think  of  no  better  service  that  the  cruising  squadron  can 
render  in  time  of  peace  than  in  furnishing  the  most  effective  of  object 
lessons  to  the  future  officers  of  the  Navy. 

Very  respectfully,  your  obedient  servants, 

C.  R.  P.  RoDOERS,  Rear  Admiral. 

E.  C.  Walthall,  U.  8.  S. 

Algernon  S.  Paddock,  U.  S.  8, 

Geo.  D.  Wise,  Hotcse  of  Representatives* 

W.  McAdoo,  M.  C. 

C.  A..BOUTELLE,  M.  C. 

S.  p.  Gillett,  Indiana. 

J.  W.  Brown,  Arkansas. 

J.  Proctor  Knott,  Kentucky. 

.7.  P.  Blanton,  Missouri. 

Francis  J.  Cully,  Pennsylvania. 

Hon.  W.  C.  Whitney, 

Secretary  of  the  Navy,  Washington,  D.  C. 
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EEPORT  OF  THE  SUPERINTENDENT. 

United  States  Naval  Academy, 

AnnapoliSy  Md.j  October  1, 1888. 

Snt :  I  respectfully  submit  this  report  of  the  condition  and  progress 
of  the  Naval  Academy  during  the  past  year. 

The  following  table  shows  the  number  of  cadets  at  the  commence- 
ment of  the  academic  year,  October,  1887,  and  the  same  at  the  end  of 
the  year,  June,  1888,  together  with  the  percentage  of  loss  in  each  class: 


Class. 

Number, 
October, 
1887. 

Number, 
June, 
1888. 

Loss  dur- 
ing year. 

37 
42 
55 
98 

1  Per  cent. 
35  5 
37  12 
45  :  22 
67  1  31i 

Third  

232 

191 



*  Graduates. 


The  percentage  of  loss  from  all  classes  was  17,  while  it  was  22  the 
previous  year. 

In  May,  1888,  71  candidates  were  examined  and  42  passed. 

In  September,  68  candidates  were  examined  and  47  passed,  or  64  per 
cent,  passed  the  entering  examination,  while  58  per  cent,  passed  the  pre- 
vious year. 

The  total  number  of  cadets  now  in  the  Academy  is  237,  as  follows : 


First  class   37 

Second  class   42 

Third  class   68 

Fourth  class   90 

At  the  semi-annual  examination  in  February,  1888,  the  following 
number  of  cadets  in  the  different  classes  fell  below  the  standard  of 
proficiency  required : 

First  class   7 

Second  class   9 

Third  class    3 

Fourth  class   9 

At  the  annual  examination  in  June,  1888,  the  following  numbers  in 
each  class  failed  to  reach  the  required  standard : 

First  class  

Second  class   3 

Third  class   8 

Fourth  class   8 


In  all  these  cases  where  there  was  a  fair  prospect  that  the  cadet 
could  make  up  the  deficiency  he  was  given  an  opportunity  to  do  so  at 
an  examination  given  four  mouths  later ;  that  is,  in  June  and  September 
respectively.  Most  of  those  who  were  given  this  opportunity  have 
passed  the  required  examination,  as  heretofore  report^  in  detaU. 
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During  the  year  one  cadet  was  dismissed  for  bad  conduct. 

Thirteen  of  the  third  class  were  tried  for  hazing  foarth-class  men  on 
board  the  practice-ship.  Nine  of  these  were  recommended  for  dismissal 
by  the  court,  but  were  pardoned  by  the  President.  Every  effort  will  be 
made  to  wipe  out  the  last  traces  of  this  objectionable  practice,  and  with 
this  object  in  view  all  class  organizations  in  either  the  third  or  fourth 
classes  have  been  forbidden.  These  organizations  have  been  used  to 
perpetuate  hazing  and  to  compel  obedience  to  the  dictates  of  the  class 
on  the  part  of  its  members,  thus  depriving  individuals  of  conscientious 
and  independent  action.  The  general  conduct  of  the  cadets  has  been 
excellent,  and  the  standard  of  scholarship  has  been  maintained.  The 
course  of  study  has  been  revised  with  a  view  of  extending  the  time  dur- 
ing which  the  modern  languages  and  mechanical  drawing  were  pursued. 
Experience  shows  that  six  recitations  per  week  in  these  subjects  is  not 
so  good  as  three  recitations  per  week  for  double  the  time.  On  the  other 
hand,  in  mathematical  studies  it  is  found  that  with  a  fixed  time  for  the 
subject  the  best  results  will  be  obtained  by  daily  recitations.  The 
amount  of  time  devoted  to  these  studies  (languages  and  mechanical 
drawing)  has  also  been  increased,  as  well  as  that  for  physiology  and 
hygiene. 

The  time  devoted  to  the  study  of  navigation  and  international  law 
has  been  diminished }  believing  that  the  latter  can  be  advantageously 
studied  after  graduation,  while  more  efftcient  instruction  is  to  be  given 
in  navigation  during  the  summer  practice  cruise.  These  changes  went 
into  effect  at  the  commencement  of  this  term. 

The  plan  of  giving  more  importance  to  practical  professional  work 
and  ofQcer-like  qualities,  in  determining  class  standing,  and  to  which 
I  referred  in  my  last  report,  has  been  extended  during  the  past  year. 
The  work  in  the  shops  by  the  second  class  during  the  summer  was 
marked  in  the  same  manner  adopted  for  recitations.  The  practical 
navigation  of  the  first  class  during  the  summer  practice  cruise  was  also 
marked  in  a  similar  manner.  The  marks  given  for  seamanship  on  the 
summer  cruise  were  the  average  of  marks  assigned  for  proficiency  in 
the  various  duties  of  ofQcers  on  board  ship  and  upon  written  notes  upon 
lessons  previously  assigned  by  the  commanding  ofQcer. 

In  all  these  cases  the  result  has  been  most  satisfactory.  The  prog- 
ress made  in  navigation  has  been  such  as  to  compensate  for  the  time 
taken  from  the  study  during  the  academic  year.  It  is  proposed  to  still 
further  extend  this  plan  to  include  more  of  the  practical  exercises  of 
the  course,  such  as  target-practice,  sword  exercise,  management  of 
boats  under  sail,  under  steam,  etc. 

A  partial  examination  of  the  extent  and  nature  of  this  manual  train- 
ing will  show  what  a  large  place  it  fills  in  a  cadet's  education,  and 
the  propriety  of  giving  it  some  weight  in  deciding  his  class  standing. 
It  has  formed  since  the  foundation  of  the  school  an  important  part  of 
the  course,  and  has  been  so  developed  with  the  growth  of  the  Academy 
that  it  now  constitutes  almost  an  education  in  itself.  From  the  young 
cadet's  entrance  until  his  graduation  he  has  daily  exercises  planned  to 
produce  a  well-developed  physique  and  at  the  same  time  to  train  the 
hand  and  eye  to  skill  in  his  future  profession. 

The  cadet  who  enters  in  May  devotes  to  practical  exercises  alone 
the  time  until  the  practice-ship  sails.  Commencing  with  the  setting-up 
drill  and  the  school  of  the  soldier  he  is  taught  to  carry  himself  erect 
and  to  walk  properly.  The  bad  habits  in  these  matters,  which  boys  too 
often  acquire  before  coming  to  the  Academy  are,  sometimes^  hard  to 
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eradicate.  It  is,  in  some  cases,  found  necessary  to  continue  the  setting, 
up  exercises  for  two  or  more  years. 

To  these  are  added  a  daily  swimmiup:  lesson  to  all  who  have  not  pre- 
viously learned.  A  cadet  obtains  his  first  sea  experience  when  he  em- 
barks on  board  the  practice-ship  in  June  with  the  first  and  third  classes, 
where  he  is  assigned  to  a  station  as  one  of  the  crew  of  a  man-of-war, 
performing  the  duties  usually  assigned  to  landsmen  and  ordinary  sea- 
men. The  daily  routine  of  exercises  which  fully  occupies  five  days  in 
the  week  until  September  1,  familiarize  him  with  the  different  parts 
of  the  ship,  and  teach  him  the  names  and  uses  of  the  sails,  spars,  and 
rigging.  Before  the  cruise  is  over  he  becomes  active  and  confident  in 
his  movement's  aloft,  even  in  rough  weather. 

The  routine  for  the  month  of  September  is  a  continuation  of  the 
spring  work.  Those  who  enter  in  September,  together  with  those  who 
entered  in  May,  have  daily  exercises  in  the  school  of  the  soldier  and 
school  of  the  section.  These,  together  with  the  setting-up  drills  and 
daily  swimming  lessons,  constitute  the  work  of  each  day.  October  1 
the  academic  routine  commences,  and  continues  without  important  in- 
terruptions until  June  1.  In  all  the  duties  and  formations  of  the  cadets 
throughout  the  year  the  strictest  naval  discipline  is  observed.  To  this 
end  the  cadets  are  divided  into  four  divisions,  and  each  division  into  an 
equal  number  of  crews,  the  cadets  of  the  four  classes  being  equally  dis- 
tributed among  the  four  divisions,  and  to  each  division  and  crew  cadet 
ofiBcers  and  petty  officers  are  appointed  for  the  year.  The  discipline 
and  excellence  of  each  division  is  largely  dependent  upon  these  cadet 
officers,  who  take  much  pride  in  the  progress  of  their  divisions. 

In  seamanship  exercises  the  odd-numbered  crews  constitute  the  star- 
board watch,  and  the  even-numbered  crews  the  port  watch. 

For  drill  at  great-guns,  boats,  howitzers,  or  naval  tactics,  each  crew 
forms  a  gun's  crew,  a  howitzer's  crew,  or  a  boat's  crew ;  and  each  divis- 
ion has  charge  of  a  division  of  great  guns,  a  battery  of  howitzers,  or 
a  division  of  boats. 

For  infantry  drill  each  division  forms  a  company. 

The  regular  drills  dunng  the  academic  year  commence  immediately 
after  4  o'clock  each  day,  and  continue  for  an  hour  and  a  half  or  an  hour 
and  three-quarters,  depending  upon  the  nature  of  the  drill.  On  Satur- 
days during  the  spring  the  practical  exercises  commence  at  8  and  con- 
tinue until  12  noon.  During  the  winter  they  commence  at  10.30  on 
Saturdays  and  continue  until  12  o'clock. 

Throughout  the  course  each  practical  exercise  is  in  charge  of  the  offi- 
cers who  have  the  corresponding  theoretical  instruction.  The  instruct- 
ors in  ordnance  and  gunnery  have  the  practical  instruction  in  great 
guns,  artillery,  small-arms,  and  sword  and  bayonet  exercise,  etc.  In- 
struction in  all  branches  of  seamanship,  including  boats,  tactics,  and 
signals,  is  given  by  the  instructors  in  seamanship.  Instruction  in  prac- 
tical surveying  is  given  by  the  instructors  in  astronomy,  navigation,  and 
marine  surveying.  Instruction  in  tbe  shops,  instruction  in  taking 
apart,  putting  together,  and  running  engines,  both  in  the  shop  and 
afloat,  is  given  by  the  instructors  in  steam  engineering. 

In  this  way  the  practical  work  keeps  pace  with  and  harmonizes  with 
the  theoretical  instruction. 

At  the  beginning  of  the  acadeoiic  year  the  four  divisions  exercise 
separately  and  at  different  work.  Thus  the  first  division  is  exercised 
as  a  company  of  infantry  during  one  week,  while  the  second  division 
exercises  for  the  same  length  of  time  as  a  battery  of  artillery ;  the  third 
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division  is  divided  accordiDg  to  classes,  the  first  class  devoting  the  time 
to  target  practice  with  great  guns,  the  second  and  third  classes  to  ex- 
ercise with  pivot  guns,  and  the  fourth  class  to  instruction  in  the  gym- 
nasium. The  fourth  division  is  also  divided  by  classes,  the  first  class 
devoting  the  time  to  steam  tactics,  using  steam-launches;  the  second 
class  to  practice  in  running  and  handling  steam-launches ;  the  third  and 
fourth  classes  to  exercise  in  boats  under  oars. 

The  following  week  the  first  division  has  the  exercises  which  the  sec- 
ond had  the  previous  week,  the  second  takes  those  of  the  third,  and  the 
third  those  of  the  fourth,  and  the  fourth  those  of  the  first ;  shifting  each 
week  until  each  division  has  gone  over  all  the  ground. 

All  divisions  are  then  exercised  together  for  two  weeks  at  seamanship 
on  board  the  Wyoming.  These  drills  include  bending  and  making  sail, 
reefing,  shortening,  and  furling  sail,  shifting  sails  and  spars,  and  termi- 
nates with  stripping  the  ship,  in  which  condition  she  remains  until  the 
following  spring,  when  these  exercises  are  resumed. 

These  seamanship  drills  are  followed  by  a  week's  drill  ef  all  divisions 
assembled  as  a  battalion  of  infantry,  followed  by  a  week's  drill  as  a 
battalion  of  artillery.  As  the  cold  weather  comes  on  the  character  of 
the  daily  drills  is  changed  to  indoor  work,  or  to  such  drills  as  do  not 
expose  to  inclement  weather.  The  same  general  principle  is  observed 
to  give  instruction  by  divisions,  and  where  the  exercises  are  not  adapted 
to  all  the  classes  they  are  exercised  separately,  and  each  exercise  con- 
tinues daily  for  one  week.  Thus  the  first  class  has  practical  work  in 
the  machine  shop;  instruction  with  the  broadsword;  practical  work 
in  ordnance  in  determining  strength  and  elasticity  of  gun  metals  ;  in- 
struction with  the  small  sword.  The  second  class  has  instruction  with 
both  small  sword  and  broadsword;  in  steam,  navy  signals,  dismantling 
and  assembling  rapid-tiring  guns  and  small-arms. 

The  third  class  are  taught  to  use  the  small  sword ;  exercised  at  broad- 
side guns ;  firing  at  target  with  small-arms ;  exercised  at  fitting  wire 
rigging  and  sail-making. 

The  fourth  class  have  instruction  in  the  rigging-loft,  in  knottin^^, 
splicing,  and  fitting  hemp  rigging;  instruction  in  the  gymnasium ;  in- 
struction in  dancing,  and  exercise  at  the  broadside  guns. 

In  the  spring  months,  when  the  weather  moderates,  the  outdoor 
drills  are  resumed  and  continue  until  the  end  of  the  academic  year. 

The  following  table  furnishes  at  a  glance  the  time  devoted  to  each  of 
the  exercises,  remembering  that  each  exercise  is  from  one  and  a  half  to 
two  hours  in  length,  except  on  Saturdays,  when  all  hands  go  out  in 
the  bay,  in  the  Wyoming^  for  either  seamanship  drill  or  target  practice, 
when  the  instruction  occupies  four  hours.  To  this  time  must  be  added 
at  least  two  and  a  half  months  for  the  first,  third,  and  fourth  classes, 
which  is  given  to  the  summer  practice  cruise,  during  all  of  which  time 
five  days  in  the  week  are  completely  occupied  by  practical  work  in  sea-  • 
manship,  navigation,  gunnery,  and  signals : 
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Xumhcr  of  practical  instructions. 
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*  Practice  craUe. 


t  Study  periods. 


The  instmctloDS  in  seamanship  and  gunnery  on  boanl  of  the  Wyoming,  Paaaic,  and  StandUh  are 
also  made  instmctions  in  running  and  managing  the  engines  and  boilers  of  those  vesnels.  The  in- 
stmotions  in  naval  tactics  are  also  made  instructions  in  running  and  managing  the  engines  and  boil- 
ers of  the  steam-launches  when  practicable. 

Nor  does  this  total  include  the  laboratory  work  in  either  physics  or 
chemistry,  time  for  both  of  which  is  taken  from  the  recitation  periods 
assigned  to  those  branches.  A  calculation  shows  that  the  time  given 
to  practical  work  during  the  four  years  is  one-fourth  as  much  as  that 
given  to  recitations  and  study  during  the  same  time.  Without  going 
into  detail  as  to  what  is  accomplished  by  this  practical  work,  it  may 
be  said  that  it  renders  the  theoretical  instruction  more  comprehensible, 
and  gives  an  exactness  and  reality  to  the  subjects  taught  thatcould  not 
be  imparted  in  any  other  way. 

The  text-books  in  Ordnance  and  Gunnery  referred  to  in  my  last  re- 
port have  been  printed  and  nro  uow  in  n<!'^    The  text-book  in  Naviga- 
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tion  has  been  revised  aod  a  uew  edition  printed.   The  new  edition  of 
the  Academy  Eegulatious  has  been  issued  for  use. 

The  library,  which  now  contains  over  29,000  volumes,  was  increased 
by  868  during  the  past  year.  The  addition  to  the  library  building  has 
been  completed  and  has  beeu  in  use  since  March. 

The  usefulness  of  a  library  is  so  largely  increased  by  a  properly  pre- 
pared catalogue  that  I  venture  to  submit  a  suggestion  upon  the  sub- 
ject. To  prepare  a  catalogue  for  even  a  moderate  sized  library,  in  ac- 
cordance with  any  of  the  schemes  which  have  received  the  approval  of 
those  expert  in  such  matters,  requires  much  time  and  labor,  and  the 
force  employed  must  be  skilled  in  the  work.  So  enormous  is  the  labor 
required  to  produce  a  complete  catalogue  of  a  large  library  that  it  has 
never  been  accomplished.  The  individual  efforts  of  libraries  in  this 
work  is  not  sufficient ;  partial  catalogues  have  been  made  to  embrace 
certain  features  according  to  the  most  frequent  uses  of  the  library ;  and 
co-operation  catalogues  are  being  made  of  certain  classes  of  current  peri- 
odicals, but  all  this  falls  far  short  of  a  complete  catalogue. 

If  all  the  time  and  money  which  is  now  being  expended  upon  this 
work  throughout  the  country  could  be  concentrated  and  properly 
directed,  I  think  the  progress  made  would  be  vastly  increased,  for  it  is 
evident  that  when  the  contents  of  a  book  are  once  catalogued  it  is  only 
necessary  to  reproduce  that  catalogue  a  sufficient  number  of  times  to 
supply  one  to  every  library  containing  the  book.  ^ 

It  is  the  first  copy  which  costs  time  and  requires  brains ;  it  can  be 
reproduced  by  printing,  at  small  cost.  Now,  every  library  makes  its  own 
catalogue,  thus  repeating  many  hundred  times  the  work  which  might 
be  done  but  once.  Unfortunately,  those  who  have  given  this  subject 
most  thought,  and  are  most  competent  to  form  an  opinion,  are  not  agreed 
as  to  the  best  system  of  cataloguing.  It  is,  therefore,  hardly  to  be  ex- 
pected that  they  would  willingly  combine  their  efforts  upon  the  work. 

I  therefore  suggest  that  the  matter  be  taken  in  hand  by  the  General 
Government.  This  might  be  accomplished  by  Congress  providing  for 
a  board  to  decide  upon  the  plan  to  be  adopted. 

Although  each  system  now  in  use  has  its  advantages,  yet  their  dif- 
ferences are  unimportant  in  comparison  with  the  desirability  of  the 
adoption  of  some  plan.  The  plan  being  decided  upon,  the  work  could  ^ 
be  placed  in  the  hands  of  some  competent  person  provided  with  the 
necessary  assistants  to  accomplish  the  work  with  as  little  delay  as  woald 
be  consistent  with  accuracy. 

If  this  scheme  were  applied  to  the  Congressional  Library — being  the 
largest — and  to  all  additional  books  which  might  be  submitted,  until 
the  catalogue  comprehended  all  the  desirable  books  in  the  country,  the 
work  would  be  accomplished. 

As  it  is  usual  to  print  the  catalogues  upon  separate  cards  for  each 
subject  of  reference,  it  would  then  be  possible  for  each  library  to  obtain 
printed  catalogues  for  each  book  in  the  library,  in  the  same  manner 
that  other  Government  publications  are  now  furnished. 

The  first  cost  of  such  an  undertaking  would  be  considerable  and 
would  require  several  years  to  accomplish,  for  the  reason  that  compar- 
atively few  people  are  expert  at  the  work,  and  others  would  have  to 
be  educated  to  it;  but  I  think  the  total  saving  of  labor  would  be  very 
great,  and  the  character  of  the  work  is  such  as  could  properly  be  under- 
taken by  the  General  Government,  while  its  educational  value  would  be 
great.  The  urgent  need  of  a  good  catalogue  of  the  excellent  library 
of  this  institution  is  my  excuse  for  bringing  forward  such  a  proposition 
in  my  annual  reiM>rt. 
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I  beg  leave  to  renew  the  recommendation  of  last  year  regarding  the 
enlistment  of  general-service  men  for  the  Academy.  This  requires  no 
legislative  action,  and  I  earnestly  request  that  authority  may  be  granted 
at  once  to  enlist  at  least  fifty  general-service  men  to  take  the  place  of 
special-service  men  now  here  as  the  times  of  the  latter  expire. 

The  cost  to  the  Government  will  be  reduced  thereby,  because  the 
leading  men  for  the  summer  practice-cruise  would  be  selected  from  these 
men  instead  of  requiring  an  entire  crew  for  that  vessel,  as  has  been  the 
case  heretofore.  The  men  can  be  enlisted  at  the  Academy  from  time  to 
time  as  suitable  men  present  themselves.  As  stated  in  report  of  last 
year,  these  men  must  be  intimately  associated  with  the  cadets  in  many 
of  the  seamanship  exercises  during  the  academic  year,  and  particularly 
during  the  summer  cruise.  Their  moral  influence  upon  the  cadets,  for 
good  or  evil,  is  very  great.  Suitable  men  are  to  be  had,  but  they  must 
have  the  advantages  of  continuous  service  to  induce  them  to  enlist  here. 

Twenty-thrc'e  Quiets  presented  themselves  for  final  examination  in 
May  last.  All  passed  the  required  mental  examination,  but  two  failed 
upon  the  physical  examination.  Cadet  Kress,  who  was  not  able  to  at- 
tend the  examination  in  May,  was  examined  in  September,  and  was 
rejected  physically. 

Of  those  who  passed,  thirteen  have  been  appointed  ensigns  in  the 
Navy,  and  nine  have  been  honorably  discharged.  I  beg  to  renew  my 
recommendation  that  those  cadets  who  pass  the  final  examination  at 
the  end  of  six  years,  and  for  whom  there  are  no  vacancies  in  the  naval 
service,  be  appointed  to  any  vacancies  that  may  exist  in  the  Revenue 
Marine.  i 

I  transmit  herewith  a  copy  of  the  letter  which  accompanied  my  "  an- 
nual estimates  for  the  Naval  Academy  for  the  fiscal  year  ending  June 
30, 1890 also  a  statement  of  the  appropriation  of  the  Naval  Academy 
for  the  fiscal  year  ending  June  30, 1888;"  also  a  statement  of  offers  for 
supplies  and  service  for  the  Naval  Academy,  made  during  the  fiscal 
yeiir  ending  June  30, 1888 also  a  copy  of  the  summer  practice-cruise 
report,  1888,"  by  Commander  Harrington,  commanding  the  practice  ship 
CanMteUatian. 

Very  respectfully, 

W.  T.  Sampson, 
Vammander,  U.  8.  Navy^  Superintendent 

The  Seobetabt  of  the  Navy, 

Washington,  D.  C, 


estimates  for  naval  academy. 

United  States  Naval  Aoademt, 

Annapolis,  Md.,  September  29, 1888. 

Sib  :  I  transmit  herewith  the  annual  estimates  for  the  support  of  the 
Naval  Academy  for  the  fiscal  year  ending  June  30, 1890. 

The  following  items  are  submitted  in  addition  to  the  usual  estimates : 

1.  For  the  purchase  of  the  private  property  which  lies  between  the 
portions  of  the  (Government  land  and  entirely  separates  them. 

Until  this  property  is  purchased,  the  eleven  acres  outside  the  Acad- 
emy limits  and  belonging  to  the  Academy  can  not  be  inclosed,  improved, 
or  made  use  of  in  any  way  benficial  to  the  Academy. 
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The  reasons  urged  for  the  purchase  of  the  six  acres  referred  to  have 
been  set  forth  on  former  occasions  when  the  estimates  have  been  sab- 
mitted.  I  may  now  repeat  the  most  urgent  one,  w^hich  is,  to  give  the 
cadets  more  extended  space  for  drills  and  exercises. 

The  discipline  of  the  institution  requires  that  the  cadets  should  be 
kept  habitually  within  the  limits  of  the  Academy,  and  it  is,  therefore, 
most  desirable  that  they  should  have  ample  space  for  out-door  exercise, 
which  is  so  essential  to  their  health  and  physical  development  as  well  as 
their  happiness  and  comfort. 

2.  An  item  for  the  purchase  of  an  electric-light  plant. 

The  grounds  and  buildings  are  now  lighted  by  gas  which  is  manufact- 
ured within  the  grounds.  The  cost  of  gas  is  only  85  cents  per  tho-n 
sand,  and  is  of  good  quality. 

The  cadets'  quarters  in  which  they  study  are  lighted  in  the  best  man- 
ner possible  with  gas,  yet  there  are,  annually,  several  cases  of  cadets 
whose  eye  sight  fails ^  and  this  notwithstanding  the  careful  examina- 
tion to  which  they  are  subjected  when  they  enter.  Where  a  cadet  com- 
mences his  course  with  even  a  moderate  inclination  to  short-sighted- 
ness,  it  almost  invariably  increases  to  a  degree  which  renders  him  unfit 
for  the  service. 

Much  of  this  difficulty,  both  in  the  injury  to  apparently  good  eyes  and 
the  development  of  latent  defects  in  others,  is  caused  by  study  by  gas- 
light, and  I  think  it  can  be  largely  prevented,  if  not  entirely  removed, 
by  the  use  of  the  electric  light. 

The  Academy  is  specially  adapted  to  the  efficient  use  of  the  electric 
light,  and  the  maintenance  of  the  plant  would  not  exceed  what  it  now 
costs  to  furnish  gas,  and  would  be  more  satisfactory  from  every  point 
of  view. 

3.  For  the  purchase  of  new  furniture  for  the  cadets'  quarters. 

Each  cadet  is  now  provided  with  a  small  iron  bedstead,  an  iron -wash- 
stand,  a  wardrobe,  and  one  chair.  In  addition  the  two  occupants  of  a 
room  have  a  table  in  common. 

The  wardrobes,  tables,  and  bedsteads  have  been  in  use  from  twenty- 
four  to  thirty  years,  and  are  now  worn  out.  The  wardrobes  were,  origi- 
nally, of  too  slight  construction,  and  have  been  repaired  so  often  that 
they  are  a  constant  source  of  trouble. 

Many  of  the  bedsteads  were  used  by  the  Army  during  the  war, 
when  the  Academy  was  an  army  hospital,  and  most  of  them  were  so 
bent  that  they  fail  entirely  to  answer  their  purpose. 

It  is  proposed  to  replace  the  wardrobes,  bedsteads,  and  tables. 
Very  respectfully, 

W.  T.  Sampson, 
Commander^  U.  S.  Navy,  Superintendent. 

The  Secretary  of  the  Navy, 

Washington,  £>.  C. 
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Estimates  of  appropriations  required  for  the  service  of  the  fiscal  year  ending  June  30, 1890, 
by  the  United  States  Xaval  Academy, 


Detailed  ob)eots  of  expenditare,  and  explanations. 


Estimated  L«*oi 
aniountwhich  bS 


will  be 
rea Hired  for 
each  detailed 

object  of 
expenditure. 


appropriated 
under  each 
head  of 
appropriation. 


Amount 
appropriated 

for  the 
current  fiscal 
year  ending 
Jane  30, 1889. 


FOE  PAT  OP  PB0FBSS0B8  AND  OTHERS. 

For  one  profeasor  of  mathematics  and  one  of  physics,  at 
12,500  each  (appropriated)  

For  three  profetaors  (asaiatanta),  viz.  one  of  chemistry,  one 
of  French  and  Spanish,  and  one  of  English  stndies,  his- 
tory and  law,  at  $2,200  each  (appropriited)  

For  five  aasiatant  professors,  viz,  one  of  En&Iish  ntudiea, 
history  and  law,  three  of  French,  and  one  of  drawing,  at 
$1,800  each  lappropriated)  

For  one  awordmaster  ($1,500)  and  two  assistants,  at  $1,000 
each  (appropriated)  

For  one  boxing-master  uid  gymnast  (appropriated)  

For  one  assistant  librarian  (appropriated)  

For  one  aeoretary  to  the  Naval  Academy  (appropriated) . . . 

For  three  olerka  to  the  Superintendent,  at$l,200.  $1,000,  and 
$800,  respectively  (appropriate<l)   

For  one  clerk  to  the  commandant  of  cadets  (appropriated) . . 

For  one  clerk  to  paymaster  (appropriated)  

For  one  dentiat  (appropriated)  

For  one  baker  (appropriated)  

For  one  mechanic  in  department  of  physics  and  chemistry 
(appropriated)  

For  one  cook  (appropriated)  

For  one  messenger  to  the  Superintendent  (appropriated) . . . 

For  one  armorer  (appropriated)  

For  one  gonner'a  mate  (appropriated) 


For  one  quarter-gunner  (appropriated)  

For  one  coxawain  (approptiated)  

For  one  seaman  in  department  of  seamanship  (appropriated) 
For  one  attendant  in  department  of  astronomy  and  one  iu 
department  of  phyaics  and  chemistry,  at  $.300  each  (appro- 
priated) , 

Fur  six  attsndantaat  recitation  rooms,  library,  store,  chapel, 

and  offices,  at  $300  each  (appropriated)  

For  one  band-master  (apppropriated)  

For  twenty-one  flrst-clsss  musicians,  at  $348  each  (appro- 
priated)     

For  seven  seeood-class  musicians,  at  ^00  each  (appropriated).' 

For  special  coarse  of  study  and  training  of  naval  cadetR  ns  | 
autnorised  by  act  of  Congress  approve<l  August  5, 1882  j 
(appropriated)   ' 

FOE  PAT  OF  WATCIIMKX,  MKCHAMC8,  AXD  OTHKK8.  |' 

For  captain  of  the  watch  and  weigher,  at  $2.50  per  diem 
(appropriated)  : 

For  four  watchmen,  at  $2  p<'r  diem  (appropriat4*d)  I 

For  foreman  of  j^as  and  steam  heating  works  of  Academy, 
at  $5  per  diem  (appropriated)  

For  labor  at  gas-wurks  and  steam  buildings ;  for  m:i»on». 
carpenters,  other  mechanics  and  lahorem ;  for  mro  of 
boildidgs,  gronnda,  wharves,  boats,  etc.  (appropriatml)  .. 

For  one  attendant  in  purifying  house  of  gas  houiM*.  at  $1.50 
per  diem  (appropriated)  

FOB  PAT  OF  KMPLOTf^S  15  DRrABTMKXT  OF  8TF.AM  RX(2IXKRU- 

For  pay  of  mechanics  and  others  in  department  of  steam- 
engineering  (appropriated)  

EKPAIB8  AXD  IMPROVEMEXTH. 

Fbr  aeceseary  repsira  of  public  buildings,  pavements, 
wharves,  and  walls  inclosing  the  grounds  of  thn  Naval 
Academy,  and  for  improvements,  repairs,  and  furuituro  j 
and  fixtures  (appropriated)  i 


HBATCrO  AXD  LIOIITIXO  XAVAL  ACADEMT. 

Tor  ftael  and  for  heating  the  Academy  and  school-ships  (np- 
priated)  


Tor  lighting  the  Academy  gronnds  and  buildings  by  elec- 
tricity; cost  of  plant  to  famish  3,000  16-candle-power 
kmps  (sabmitted)  


11294-N  88  3 


$5, 000. 00 
6,600.00 

9. 000.  OO 

3, 500. 00 
1, 200. 00 
1,400.00 
1, 800.  00 

3, 0;10. 0<J 
1,  200.  CO 
1, 000. 00 
1,  60«».  00 
600.  00 

730.00 
32.1.50 
600.  00 
629. 50 
461).  50 
409.  .'>0 
4d9.50 
349.50 

600.00 

1, 800. 00 
528.00 

7,  308.  00 
2, 100. 00 


6.  000.00 


912..'>0 
2,  920. 00 

1,825.00 


37.  864. 9:» 
547.50 


,  824. 50 


21.  000. 00 


17, 000.  00 


55,000.00 


$52, 110.  00 


6. 000.00 


44. 009. 95 
7. 824. 50 

21,  ODO.  00 
17,000.00 
55.000.00 


$52,119.00 


6. 000.00 


44,069.06 
7,824.50 

21,000,00 
17,000.00 
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Detailed  objects  of  oxpenditare,  and  explanations. 


Estimated 
amoant  which 

will  be 
renaired  for 
each  detailed 

object  of 
expenditure. 


Total  amoant 

to  be 
appropriated 
under  each 
head  of 
appropriation. 


Amount 
appropriated 

for  the 
current  fiscal 
year  endinjr 
Jane  30,  1889. 


FOB  CONTINGENT  EXFEKBE8~NAVAL  ACADEMY. 

For  purchase  of  books  for  the  library  (appropriated)  

For  stationery,  blank-books,  models,  maps,  and  text-books, 
for  use  of  instructors  (appropriated)  

For  expenses  of  the  Board  of  ViHitors  to  the  Naval  Acad- 
emy, being  for  mileage  and  $5  per  diem  for  each  member 
for  expenses  during  actual  attendance  at  the  Academy 
(i^ppropriated)  

For  purcoase  of  chemicals,  apparatus,  and  instruments  in 
department  of  physics  and  chemistry,  and  for  repairs  of 
the  same  (appropriated)  

For  purchase  of'  gas  and  steam  machinery ;  steam  pipe  and 
fittings;  rent  of  buildings  for  use  of  the  Academy: 
freight,  cartage,  water.  rouAic;  musical  and  astronomical 
instruments;  uniforms  for  the  bandsmen;  telegraphing; 
for  feed  and  maintenance  of  teams ;  for  current  expenses 
and  repairs  of  all  kinds,  and  for  incidental  labor  and  ex- 
penses  not  applicable  to  any  other  appropriation  (appro- 
priated)  '.  

For  stores  in  department  of  steam-engineering  (appropri- 
ated)  

For  materials  for  repairs  in  steam  machinery  (appropri- 
ated)   

For  purchase  of  land  adjacent  to  Naval  Academy  and  for 
inclosing  and  grading  the  same  (submitted)  

For  purchase  of  new  Ifimitnre  for  cadets  Quarters,  being 
for  250  each,  wardrobes,  bedsteadM,  ana  tables  (sub- 
mitted)  


$2,000.00 
2,000.00 

1, 500. 00 
2,500.00 


32, 000. 00 
800.00 
1,000,00 
108, 000. 00 

10, 000. 00 


RKCAPITULATIOS. 


Pay  of  professors  and  others  

Special  course  of  study   

Pay  of  waU'.hmen,  mechanics,  and  others  

Pay  of  employ  68  in  department  of  steam-engineering  

Repairs  and  improvements  

Fuel  and  for  heating  Academy  and  school-ships  

Lighting  Academy  by  electricity  (submitted)  

Contingejit  expenses  Naval  Academy  

PurehaHc  of  land  afijacent  to  Naval  Academy  (submitted). 
Purchase  of  new  fuinitnre  for  ca<lot  quarters  (submitted). 


$2,000.00 
2.000.00 

1, 500.00 
2,500.00 


32,000.00 
800.00 
1, 000. 00 
108, 000. 00 

10,000.00 


52.119.00 
6,000.00 
44,009.95 
7,  H24. 50 
21. 000. 00 
17, 000. 00 
55, 000. 00 
41, 800.  00 
108, 000. 00 
10,000.00 


$2,000.00 
2,000.00 

1.500. 00 
2.500.00 


32,000.00 
800.00 
1,000.00 


52,110.00 
6,000.00 

44,060.86 
7.824.60 

21, 000.00 

17.  OOa  00 


41.800.00 


Statement  of  the  appropriation  of  the  U.  S.  Xaval  Academy  for  the  fiscal  year  ended 

June  30,  1888. 


f  Headings  of  the  appropriation. 


Pay  of  professors  and  others  

Pay  of  watchmen,  mechanics,  and 

others  

Pay  of  emi»loy6s  steam -en;;! neer- 

ing  department  

Board  of  Visitors,  expenH(*s  of  

Special  course  of  iuntiuctiou  for 

cadets  

Library   

Stationery  

Heating  and  lightins:  

Chemical  apparatus  and  sujiplies. 

Miscellaneous   

Kepairs,  general  

Kepairs  to  wharves   

Addition  to  library  building  

I^oat-house  

Department  of  steam-engineering : 

StorcH . .   

Materials  

Total  


Amount 
appropri- 
ated. 


$52, 119. 00 

44,  086.  95 

7, 824.  50 
1, 500.  UO 

5,  000.  00 
2, 0(K).  00 
•2, 000. 00 
17,  000.  00 
2,  500. 00 
32, 000.  00 
HI,  000. 00 
3. 000. 00 
7,  000.  00 
5, 000. 00 

800.00 
1. 000. 00 


203,  830. 45 


Expended  to 
June  30,1888. 

Unexpended 
balance. 

Liabilities 
for  supplies 
ordered  prior 
to  June  80, 
1888. 

Balance  in 

exoem  of 
liabiUties. 

$49, 743. 51 

44,086.42 

7, 824. 36 
1,  lUO.  92 

$2, 375.49 
.53 

.14 

369.08 

5. 000. 00 
719.36 
652.82 
431.92 
714.88 

5, 457. 14 
995.06 

$2,375.40 

.53 

.14 
339.08 

6,000.00 
200.01 
117.94 
.16 
.86 
.41 
.02 

$30.00 

1, 280.64 
1,347.18 
16, 56a  08 
1,7K5.«2 
26.  542. 86 
20, 004.  94 
3,  000.  00 
7,  000. 00 

5T9.35 
634.88 
431. 76 
714. 03 
5, 456. 73 
995.01 

5, 000. 00 

1.3.  83 
25.19 

6,000.00 

2.88 
«.€? 

786. 17 
974. 81 

n.45i 

19.12 

182,  075.  51  1      21, 754. 94 

8, 712. 36 

13,042.58 
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Statement  of  offers  for  supplies  and  serrice  for  the  Naval  Academy  made  during  the  fiscal 

year  ended  June  30,  Icittrt. 

[Sohedale  of  offers  under  advertisement  Jane  25, 1887.] 


Class  1 : 

Lumber  (a) : 

Sloane  &  Bro  :  $606. 00 

Otto  Duker  &  Co   609. 50 

Jos.  Thomas  &  Son  (incomplete)     586. 00 

William  D.  Gill*   582.25 

Pattern-shop  lumber  (6) : 

Sloane  &  Bro   99.26 

Otto  Duker  &  Co   92.25 

Jos.  Thomas  &  Son   114. 75 

William  D.  Giir   86.76 

Wharf  lumber  (o): 

Sloane  &  Bro   1,426.33 

Otto  Duker  &  Co   1, 416. 23 

William  D.  Gill  •   1.413.74 

Lumber  for  library  annex  (d): 

Sloane  &  Bro   450, 78 

Otto  Duker  &  Co   406. 33 

Jos.  Thomas  &  Sou  (incomplete)   232. 00 

William  D.  Gill  •   386.42 

01m8  2: 

Hay,  20  tons  (a): 

John  Kealev  818.75  per  ton   375. 00 

F.  H.  Ridout,  $18  per  ton*   360. 00 

Oats,  700  bushels  {a) : 

John  Kealey  (only  bid),  44  cents  per  bushel*   308. 00 

Bflddlings,  6  tons  (a): 

John  Kealey  (only  bid),  $18.75  per  ton*   112. 50 

750  lime  of  Tiel  hollow  blocks  for  library  (6) :  t  ^ 

Gustavus  Isaacs,  delivered  in  New  York   225.iX) 

Salamander  Works,  delivered  in  New  York   225.00 

Pire-Proof  Building  Companv,  delivered  in  Baltimore*   180.00 

Roofing  slate  (9  by  18),  4,000  (6):*t 

Anchor  Slate  Company,  in  Baltimore   150. 00 

Garthe  &  Loeweustein,  in  Annapolis*   130. 00 

Portland  cement,  150  barrels  (5): 

H.  W.  Classens  &  Co.  (only  bid),  $2.58  per  Ji)arrel*   387. 00 

Rosendale  cement,  200  barrels  (5): 

H.  W.  Classens  &  Co.,  $1.35  per  barrel   270. 00 

Basil  &  Parlett,  $1.20  per  barrel*   240. 00 

Calcined  plaster,  30  barrels  (b): 

H.  W.  Classens  &  Co.,  $1.G0  per  barrel   48. 00 

Basil  &  Parlett,  §1.50  per  barrel    45. 00 

Plastering  hair,  30  bushels  (b) : 

H.  W.  Classens  &  Co.,  25  cents  per  bushel   7. 50 

Basil  &  Parlett,  23  cents  per  bushel*   6. 90 

Lime,  300  bushels  (6): 

H.  W.  Classens  &  Co.,  per  barrel  of  3  bushels,  §1.35   i:i5.00 

Basil  &  Parlett,  Xi  cents  per  buslicl*  ^  .  99. 00 

Bricks  per  M  (&): 

Marvlaud  Brick  Company  (in  Baltimore) : 

10.000  paving   $12.00 

30,000  dark  red   9.25 

100,000  arch   8.25 

  1,222.50 

George  N.  Potee  (in  Annapolis) 

10,000  paving   12.00 

30,000  dark  red   11.00 

100,000  arch   10.00 

  1,450.00 

Maryland  Brick  Company  :* 

25,000  sand  brick   18. 00 

1,000  long  arch   60.00 

  510. 00 


'Accepted* 

t  No  contract  made ;  bought  on  open  purchase,  requisition  No.  51. 
t  No  contract  made;  bought  on  open  purchase,  requisition  No.  46. 
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Class  2 — Continued. 

Bricks  per  M  (&) — Continued. 
George  M.  Potee : 

25,000  sand  bricks   $26.00 

1,000  long  arch     90.  OO 

  $740.00 

Harness  (o) : 

S.  Hunt  &  Son*   100. 16 

C.  A.Friemel*   107.50 

WilUam  Piatt   113.00 

Class  3 : 

Mill  work  for  library  (a) : 

Jos.  Thomas  &  Son   3, 355. 50 

Otto  Duker&Co.t   2,590.90 

Class  4: 

Oyster-shells,  30  bushels  (delivered  at  Academy) : 

John  Kealev,  1^  cents  per  busbelt   3. 75 

John  T.  Bishop,  If  cents  per  bushel   5. 25 

Hauling  coal  to  the  several  places  of  delivery  specified  in  proposals :  « 
J.  F.  Bishop  :t 

First   .46 

Second   .45 

Third   .45 

Fourth   .25 

Fifth  25 

(A  reduction  of  15  cents  per  ton  if  suggested  change  in  de- 
livery of  first,  second,  and  third  is  made. ) 
John  Kealey: 

First  :  55 

Second   .65 

Third   .70 

Fourth   .40 

•  Fifth   .35 

(A  reduction  of  10  cents  per  ton  if  suggested  change  in  de- 
livery of  first,  second,  and  third  is  made.) 
I.  B.  Flood: 

First   .511 

Second   .51^ 

Third  51 J 

Fourth    .32 

Fifth   .27 

(A  reduction  of  19  cents  per  ton  if  suggested  change  in  de- 
livery of  first,  second,  and  third  is  made.) 

Class  5 : 

Plumbers'  supplies  (a) : 

William  E.  Bird  &  Co  t   710. 30 

Thomas  Somerville  &  Sons  (incomplete)   585.64 

Morris  Tasker  &  Co.  (incomplete)   313.66 

G.  W.  Walthes  (incomplete)   473. 74 

Renter  &  Mallory  (incomplete)   1, 037. 67 

Thomas  A.  Bennett  &  Co   777. 40 

Files,  etc.  (6): 

Renter  &  Mallory  (incomplete)   102.60 

Thomes  A.  Bennett     Co.,  files  of  reliance  brand,  not  approved.. .     124. 46 

C.  A.  Jones  &  Co   154. 64 

Anderson  &  Ireland  t   133. 08 

Class  6 : 

Hardware : 

tAnderson  &  Ireland  (onlv  bid)   235.61 

Class?: 

Ranee  materials  (a) : 

J.  E.  A.  Cunningham  (only  bid) :  t 

Note. — The  prices  of  the  several  kinds  of  castings  named  being 
by  the  pound,  exact  amount  of  this  contract  can  not  be  ascer- 
tained. 
Bar  iron  (6): 

William  Fuller  &  Co   60. 90 

C.  Winternitz  &  Sonst   56.98 


*  All  unsatisfactory  and  declined. 


t  Accepted. 
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C1m8  7--OontiQued.  - 

Sash  weights,*  700  ponnds(o) : 

James  Bates,  at  1  centt   |7.00 

WroQKht-iroD  benches  (c) : 

Dufar  &  Co4  each . .  12. 00, 7. 00 

Hartford  Woven-Wire  Companyt  do. . .  7. 00 

Iron  gates  for  main  entrance  (c) : 

j:w.Fi8ket   506.00 

Hay  ward,  Bartlett  &  Co   1, 250. 00 

Dufur  A.  Co.,  named  no  price. 
Wire  work  for  library  (c) : 

Dnfnr  &  Co.,  per  foot  $   25 

Old  iron  rail,  6i  tons  (d) :  It 

Annapolis,  Washington  and  Baltimore  Railroad  (only  bid)  per 

ton,«25t   1(52.50 

Galvanized  cornice,  gutter,  and  spouting  for  library  (c) :  If 

Vaile  d&  Young: 

Comfce  and  guttel- 1   205. 00 

Spouting,  per  foot,  25  cents,  t 
J.  G.  Hetzel  &,  Son : 

Cornice  and  gutter  *.   220. 50 

Sponting,  per  foot,  25  cents. 
J.  W.  Geddes: 

Cornice  and  gutter  (made  no  bid  for  spouting)   286. 55 

Class  8: 

Painters'  supplies  (a) : 

G.  &  N.  Popplein,  jr   401. 66 

Hirshberg,  Hollander  &  Co   418.55 

The  William  B.  Price  Manufacturing  Company  t   361. 48 

Varnishes,  oil,  etc.  (a) : 

G.     N.  Popplein,  jr   338. 00 

The  William  B.  Price  Manufacturing  Company   323. 93 

Hirshberg,  Hollander  &  Co   293. 00 

The  Excelsior  Varnish  Company  t   233. 50 

Glass  (6): 

Swindell  Bros,  (only  bid)  t   144. 05 

Brashes,  cleaning  materials,  etc.  (c) : 

Loud  Claridge     Co.  (only  bid)  t   115. 25 

Class  9: 

Carpets,  etc. : 

W.SlJ.  Sloane  .*   419.40 

Jnlius  Lansbnrgh  ^   448. 82 

Lyon,  Hall  &  Co   421.59 

G.  8.  Griffith  &  Co  t   403. 33 

[Under  reqniiitionVo.  18.] 

Base  coarse,  lintels,  etc.,  for  library  : 

M.  Gault  &Son   1,095.00 

C.  E.  Ehrmann  t   650. 00 

H.  B.  Hanna   1,124.00 

I  Under  reqaiaition  No.  87.] 

Cases  and  shelves  for  physical  laboratory : 

Joseph  Thomas  &  Sont   568. 00 

Otto  Duker  &  Co   659. 00 

W.  J.C.King   945.00 


*  No  contract  made,  bought  on  open-purchase  requisition  No.  57^. 
t  Accepted. 

X  Neither  bid  accepted,  not  being  satisfactory. 
$  Not  accepted. 

I  No  contract  made ;  bought  on  open-purchase  requisition  No.  15. 
%  No  contract  made ;  bought  on  open-porchase  requisition  No.  51. 
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REPORT  OF  PRACTICE  CRUISE. 

U.  S.  Practice  Ship  Constellation, 

Annapolis^  Md.^  August  31  j  1888. 
Sir  :  I  have  the  honor  to  sabiuit  the  following  report  of  the  practice 
cruise : 

One  hundred  and  thirty-eight  naval  cadets,  of  the  first,  third,  and 
fourth  classes,  embarked  on  the  9th  of  June,  and  on  the  14th  the  Con- 
stellation sailed  from  Annapolis  Roads.  The  principal  movements  of 
the  ship  afterwards  are  shown  as  follows : 


JoDA  19. — Anchored  in  Hampton  Roads. 
Jnne  2L — Sailed  and  passed  Cape  Henry. 
June  23. — Arrived  at  Gardiner's  Bay,  Long 
Island. 

June  27. — Sailed  from  Gardiner's  Bay. 
Jane  29. — Arrived  at  New  London,  Conn. 
July  1. — Sailed  from  New  London,  Conn. 
July  11. — Arrived  at  Annapolis  Roads. 
July  25.~Sailed  from  Annapolis  Roads. 
August  1. — Arrived  at  Vineyard  Haven. 
August  2. — Sailed  from  Vineyard  Haven. 
August  3. — Arrived  at  New  Bedford,  Mass. 
August  6. — Sailed  from  New  Bedford,  ' 
Mass.  i 


August  7. — Arrived  at  Cottage  City. 
August  8. — Sailed  from  Cottage  City. 
August  10. — Arrived  At  Nei^port,  R.  I. 
August  13.— Sailed  from  Newport,  K.  L 
August  16. — Arrived  at  New  London, 
Conn. 

August  18. —Sailed  from  New  London, 
Conn. 

August  23. — ^Arrived  at  Hampton  Roads. 
August  26.— Sailed  from  Hampton  Roads 
August  29. — Arrived  at  Annapolis  and  tbe 
cadets  disembarked. 


Cadets  of  the  first  class  were  employed  successively  throaghoat  the 
cruise  in  the  various  stations  ordinarily  assigned  on  board  men-of-war 
to  lieutenants,  ensigns,  petty  officers,  and  seamen.  The  third  and  foarth 
classes  performed  the  duties  of  seamen  and  ordinary  seamen. 

The  first  class  was  instructed  daily,  except  on  Sunday,  whether  at 
sea  or  in  port,  in  seamanship  and  navigation.  The  third  class  received 
instruction  in  seamanship.  The  routine  comprised  rest  and  recreation 
on  Saturday  afternoon  and  Sunday,  and  instruction  and  exercise  daring 
the  remainder  of  the  week.  Near  the  close  of  the  cruise  competitive 
examinations  of  the  first  class  were  held  in  seamanship  and  navigation 
and  the  order  of  merit  in  these  branches  was  determined  from  the  ex- 
amination marks  and  the  marks  given  daily  during  the  cruise. 

As  the  methods  of  instruction  employed  were  introduced  only  last 
year,  and  were  tried  more  fully  during  the  cruise  now  finished,  I  desire 
to  record  my  opinion  that  the  very  satisfactory  progress  made  by  the 
cadets  in  the  brief  period  of  the  cruise  is  due  in  some  degree  to  the 
character  of  the  instruction.  Books  upon  seamanship  were  not  used  by 
the  cadets,  and  they  were  required  to  make  notes  from  their  own  ob- 
servations of  exercises  and  equipments.  The  instruction  was  based 
largely  upon  these  notes,  in  the  way  of  explanation  and  correction. 

The  cadets  certainly  showed  much  quickness  in  observing  and  ac- 
curacy in  describing  matters  of  seamanship.  They  were  ready  and 
confident  in  many  of  the  duties  of  officers.  Many  of  them  took  charge 
with  self-reliance  of  the  duties  of  the  officer  of  the  deck,  and  performed 
them  satisfactorily. 

The  prospect  of  examinations  kept  them  all  desirous  of  acquiring  in- 
formation, and  it  was  found  necessary  on  several  occasions  to  relieve 
them  of  a  part  of  the  daily  task,  in  order  to  prevent  cadets  studying 
and  writing  at  night.  The  examinations  were  satisfactory  and  showed 
that  the  cadets  had  acquired  a  lasting  knowledge  of  many  practical 
duties  of  their  profession. 
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The  instraction  ia  seamanship  was  done  by  Lieutenants  G.  E.  Cola- 
ban,  H.  McGrea,  H.  H.  Hosley,  A.  M.  Doyle,  and  Ensign  0.  N.  Atwater. 
Ensign  W.  O.  P.  Muir  had  charge  of  the  instruction  in  navigation. 

The  success  of  the  cruise  must  be  ascribed  in  a  very  large  degree  to 
the  professional  zeal  of  these  officers  and  to  the  able  and  ceaseless  at- 
tention of  the  executive  officer,  Lieut.  Commander  G.  C.  Todd,  to  the 
duties  of  the  ship  and  course  of  instruction. 

The  harmony  of  the  ship  was  interrupted  during  a  brief  time,  early 
in  the  cruise,  b3'  the  hazing  of  fourth-class  cadets  by  some  of  the  third 
class. 

Hazing  usually  originates  in  jocular  passages  between  third-class 
cadets  and  those  recently  admitted  into  the  Academy.  It  is  sometimes 
the  result  of  a  deliberate  assumption  of  superiority  on  the  part  of  the 
third-class  cadet,  and  an  attempt  to  compel  the  new  cadet^to  address 
the  older  one  with  particular  and  unusual  marks  of  respect  and  sub- 
mission. In  either  case,  when  the  new  cadet  shows  any  spirit  of  inde- 
pendence or  resistance,  he  is  said  to  have  too  much  gall,"  and  the 
third  class  cadet  proceeds  to  teach  him  a  greater  respect  for  his  own 
IHMitioo  and  authority  by  compelling  him  to  eat  soap,  drink  vinegar, 
chew  water-closet  paper,  or  stand  him  on  his  head.  If  the  fourth-class 
cadet  still  resists,  a  tight  results,  though  not  between  the  new  cadet 
and  his  persecutor.  The  third-class  cadets  choose  their  champion, 
generally  a  cadet  who  has  shown  skill  and  vigor  in  the  gymnasium,  and 
usually  the  new  untrained  cadet  gets  a  beating.  When  these  affairs 
excite  inquiry,  the  fourth-class  cadets  shrink  from  giving  information, 
either  from  magnanimous  sentiments  or  from  fear  of  being  ostracized 
or  put  in  ^<  Coventry;"  the  third-class  cadet  evades  investigation  ahdis 
often  led  into  falsehood. 

During  the  practice  cruise  the  third  class  went  even  further  in  sup- 
porting hazing,  putting  themselves  as  a  class  in  a  position  of  resistance 
to  the  law. 

Many  members  of  the  class  opposed  this  action,  but  they  submitted 
to  the  determination  of  their  class.  This  state  of  aii'airs  brought  about 
a  court-martial,  and  the  conviction  of  nine  third-class  cadets. 

The  practice  of  hazing  and  putting  new  cadets  under  many  annoy- 
ances, such  as  not  permitting  them  to  drink  milk,  or  to  visit  certain 
parts  of  the  ship  or  Academy  ground  used  by  the  third-class  men,  is 
demoralizing  to  the  older  cadets  and  destructive  of  the  self-respect  of 
the  younger  ones. 

Very  respectfully,  your  obedient  servant, 

P.  F.  Harrington, 
Commander^  Commanding. 

To  Commander  W.  T.  Sampson,  U.  S.  Navy, 

Superintendent  U.  S.  Naval  Academy. 


Ifo.  4.— BUEEAU  OP  TAEDS  AHS  DOCKS. 


BUEEAU  OF  YAEDS  AND  DOC»:S, 

Navy  Department, 
Washington  J  I).  0.,  October  1,  1888. 
Sir  :  TJie  following  report  of  the  operations  of  this  Bureau  for  the 
fiscal  year  ending  June  30,  1888,  with  tabulated  statements  of  the  ex- 
penditures, is  hereby  respectfully  presented. 

The  estimates  for  the  fiscal  year  ending  June  30, 1890,  accompany 
this  report,  and  are  submitted  for  your  consideration. 

The  estimates  submitted  by  the  commandants  of  the  various  navy- 
yards  and  stations  are  as  follows,  viz: 

For  improvements  $2, 620, 710. 42 

For  general  maintenance   357, 681. 64 

For  repairs  and  preservation   1, 095, 181. 88 

For  Naval  Asylum   80, 125. 00 

For  civil  establishment   67, 768.  SO 

Grand  total   4, 221, 467. 14 

After  a  careful  examination  of  the  above  estimates,  the  Bureaa  has 
made  a  material  reduction  in  the  amounts  asked  for,  and  submits  the 
following  estimates : 

For  support  of  Bureau  of  Yards  and  Docks   10,^80. 00 

^'or  improvements  at  navy-yards   1, 089, 248. 98 

For  general  maintenance  and  contingent   240, 000. 00 

For  repairs  and  preservation   275, 000. 00 

For  support  of  Naval  Asylum   80, 125. 00 

For  civil  establishment   49, 495. 60 

Total   1,744,849.58 

The  tabulated  statements  that  follow  the  report  show  in  detail  the 
amount  of  expenditures  and  estimates  for  the  several  navy -yards  and 
stations  and  the  Naval  Asylum  under  the  various  heads  just  named. 

I  beg  to  call  attention  again  to  the  advisability  of  gradually  extend- 
ing and  constructing  permanent  water-fronts  of  stone  or  concrete  at 
our  principal  navy-yards.  The  water-frontage  that  is  available  for  nse 
at  these  yards  is  at  best  inadequate,  and  being  generally  of  timber  is 
subject  to  decay  and  the  ravages  of  the  teredo. 

Estimates  are  submitted  by  the  Bureau  for  an  extension  of  the  per- 
manent water-frontage  of  the  two  central  navy-yards  at  Norfolk,  Va., 
and  Mare  Island,  California. 

An  estimate  is  submitted  for  the  purpose  of  establishing  plants  for 
lighting  the  three  most  important  yards  at  New  York,  Norfolk,  and 
Mare  Island  by  electricity.  It  is  proposed,  if  this  amount  should  be 
granted  by  Congress,  to  adopt  the  best  system  obtainable  for  the  pur- 
pose, and  thus  light  the  streets  and  open  areas,  and,  as  far  as  possible, 
the  offices  and  other  buildings. 
40 
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Aside  from  the  increased  efficieucy  which  woald  result  in  war  time, 
a  time  for  which  navy-yards  are  primarily  created,  such  lighting  in 
other  times  is  of  great  value  for  emergencies,  police  purposes,  and  for 
work  daring  short  winter  days.  Even  in  a  nation  like  Japan  the  prin- 
cipal Government  dock-yard  has  been  lighted  by  electricity  for  years. 

It  is  with  great  satisfaction  that  the  Bureau  has  noted  the  action  of 
Congress  in  directing  the  preliminary  steps  for  the  settlement  of  the 
questions  of  the  locations  of  navy-yards  upon  the  Gulf  of  Mexico  and 
the  northwestern  coast  of  the  Pacific.  The  great  and  growing  maritime 
and  naval  interests  in  these  waters  would  not  justify  a  further  post- 
ponement of  these  important  matters. 

A  very  considerable  expenditure  has  been  made  during  the  past  fiscal 
year  ftom  the  general  appropriation  for  repairs  and  preservation  for  the 
purpose  of  putting  the  docking  facilities  of  the  nsLvy  in  good  order. 
Extensive  repairs  have  been  given  to  all  of  the  various  dry-docks  and 
their  appliances;  some  attention,  however,  is  still  requii^ed  to  these 
necessary  adjuncts,  which  will  be  given,  as  far  as  possible,  during  the 
present  fiscal  year. 

Under  the  heads,  now  following,  of  the  different  navy-yards  and  sta- 
tions I  submit  my  views  upon  such  operations  of  the  past  year  and 
estimates  for  the  coming  fiscal  year  as  are  deemed  worthy  of  special 
mention. 

NAVY- YARD,  PORTSMOUTH,  N.  H. 

An  amount  of  $22,748  was  expended  during  the  past  fiscal  year  for 
the  extensive  repair  of  the  balance  dry-dock  at  this  station.  This 
structure  is  now  in  excellent  order,  and  when  the  repairs  upon  the 
hauling-out  ways  used  with  this  dry-dock  shall  have  been  completed, 
there  will  be  adequate  and  efficient  provision  for  docking  purposes  at 
this  yard. 

I  renew  my  estimate  of  $6,350,  made  last  year,  for  increasing  the  water 
supply  here,  and  submit  an  estimate  of  $6,080  for  the  completion  of  the 
hydrant  system. 

NAVY- YARD,  BOSTON,  MASS. 

The  repairs  upon  wharf  No.  2,  which  amounted  to  an  entire  rebuilding 
of  the  structure,  have  been  completed  in  a  most  substantial  and  satis- 
factory manner.  Tbe  wooden  caisson  for  the  dry-dock  has  been  thor- 
oughly rebuilt,  and  considerable  repairs  have  been  made  to  the  structure 
itself.  I  renew  my  request,  luado  last  year,  for  $25,389.25  for  rebuilding 
wharf  No.  5,  this  wharf  being  so  unsafe  as  to  be  unfit  for  service.  I  also 
renew  my  estimate  of  $28,610,  made  last  year,  for  rebuilding  quarters 
L,  M,  N,  and  O.  These  houses  are  in  such  a  condition  that  their  com- 
plete reconstruction  should  be  at  once  undertaken. 

In  examining  the  wooden  shears  formerly  used  for  lifting  heavy 
weights  at  thi8  yard,  it  was  found  that  they  had  decayed  to  such  an  ex- 
tent as  to  be  unfit  for  further  service.  An  estimate  of  $7,950  is  submitted 
and  urged  upon  the  attention  of  Congress  for  the  purpose  of  obtaining 
steel  shears  with  a  lifting  capacity  of  100  tons  for  tbi^  yard,  at  which 
there  is  now  no  means  whatsoever  for  lifting  heavy  weights. 

NAVY- YARD,  NEW  YORK. 

The  following  are  the  principal  works  of  improvement  that  have  been 
in  progress  during  tbe  past  fiscal  year  at  this  very  important  yard. 
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The  construction  of  the  new  timber  dry-dock  is  progressing:  favora- 
bly. Before  this  work  could  be  commenced  it  was  found  necessary  to 
change  the  location  of  the  main  water-pipe  and  relief-sewer.  This  be- 
ing done,  the  work  was  commenced  by  the  contractors,  J.  E.  Simpson  & 
Co.,  November  14,  1887,  and  there  is  every  indication  that  the  work 
will  be  finished  within  the  stipulated  time  of  two  years.  The  leup^th  ot 
this  dock  will  be  500  feet,  but  it  is  to  be  regretted  that  a  further  exten- 
sion was  not  authorized  by  Congress  to  a  length  of  600  feet ;  such  an  ex- 
tension would  have  added  materially  to  the  docking  capacity  of  this 
yard  as  well  as  to  the  port  of  New  York. 

The  work  of  repairing  the  old  or  granite  dry-dock  at  this  yard,  which 
was  mentioned  in  my  last  report,  has  been  completed  in  a  very  substan- 
tial and  satisfactory  manner,  and  this  dock  is  now  in  constant  ase. 

Building  No.  7,  used  *for  offices  at  this  yard,  was  partially  destroyed 
by  fire  January  G,  1888.  Provision  was  made  during  the  present  ses- 
sion of  Congress  for  its  reconstruction,  and  the  work  of  rebuilding  has 
been  actively  begun.  From  the  general  appropriations  very  extensive 
work  has  been  done  here  in  repairing  and  rebuilding  the  fire-engine 
house ;  in  rebuilding  and  rei)airing  the  water  front  and  wharfage  of  the 
yawl  proper  and  the  cob-dock ;  in  repairing  and  extending  the  railway 
system  about  the  ship-house  in  which  the  armored  cruiser  is  to  be  con- 
structed, and  in  dredging  the  water-front  and  completing  the  entrance 
into  Whitney  Basin. 

Further  and  extensive  repairs  are,  however,  urgently  needed  to  the 
cob-dock,  for  which  a  special  appropriation  of  $78,375  is  asked.  The 
portion  of  this  water-frontage  lying  between  the  part  repaired  last 
year,  and  where  the  receiving-ship  Vermont  now  lies,  is  decayed, 
undermined,  and  unsafe.  Any  temporary  repairs  would  be  a  useless 
waste  of  mone^',  and  as  this  part  of  the  cob-dock  is  very  much  neede<l 
for  ships  that  are  repairing  and  fitting  for  sea,  there  is  also  this  addi- 
tional necessity  for  immediate  and  extensive  repairs. 

An  estimate  is  submitted  for  a  sum  of  $50,000  to  continue  the  work 
of  improving  Whitney  Basin  by  erecting  substantial  crib-work  aroand 
the  inside  of  the  basin,  so  that  the  necessary  dredging  can  be  carried  on 
to  make  the  basin  available  for  larger  vessels. 

Estimates  are  also  submitted  for  a  general  paint  and  oil  store  to  lessen 
danger  by  fire,  and  for  a  further  extension  of  the  railroad  system 
throughout  the  yard,  such  a  system  being  a  necessary  adjunct  to  so 
large  an  establishment,  with  such  heavy  weights  to  handle. 

NAVY- YARD,  LEAGUE  ISLAND,  PENNSYLVANIA. 

Provision  having  been  made  by  Congress  for  the  construction  of  a 
dry-dock  at  this  yard  and  for  other  purposes,  the  Bureau  deems  it  nec- 
essary, in  order  that  the  yard  be  made  more  available  for  naval  pur- 
poses, to  submit  an  estimate  of  8155,000  for  dredging  and  filling  in ;  and 

Also,  an  estimate  of  820,416  for  building  a  landing  wharf  at  the  foot 
of  Fifteenth  street. 

As  quarters  are  now  rented  in  the  city  for  officers  stationed  here^  an 
estimate  of  830,000  is  also  offered  for  the  erection  of  suitable  dwellings 
at  this  station. 

NAVY-YARD,  NORFOLK,  VA. 

The  construction  of  the  new  timber  dry-dock  authorized  by  Congress 
to  be  located  here  is  progressing  very  satisfactorily.  The'  work  was 
commenced  in  November,  1887,  and  has  been  continued  undej^generally 
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favorable  conditions,  so  that,  as  far  as  it  is  possible  to  foresee,  it  will  be 
completed  within  tlie  stipulated  time. 

The  erection  of  an  eugiue-house  and  the  extension  of  the  railway 
system  at  this  yard  is  in  progress  and  will  be  completed  at  an  early  date. 

Oat  of  the  general  appropriations,  the  saw-mill  was  demolished  to 
make  room  for  the  new  dry-dock,  and  the  fire-engine  house  removed  to 
aflbrd  space  for  the  sheds  needed  in  the  construction  of  the  Texas.  In 
addition  to  general  repairs,  the  roof  of  the  steam-engineering  baildiugs 
is  being  extended,  so  as  to  inclose  a  space  for  an  erecting  shop.  The 
dry-dock  caisson  here  has  been  also  extensively  repaired. 

An  estimate  of  $150,000  is  submitted  for  the  extension  of  the  stone 
quay-wall  along  the  water  front.  Additional  available  water  frontage 
is  needed  at  this  yard,  and  it  can  be  permanently  provided  in  this  way. 

The  teredo  is  so  destructive  in  these  waters  as  to  make  the  cost  of 
the  maintenance  of  timber  wharfage  expensive.  There  being  no  avail- 
able anchorage  space  olf  or  in  the  immediate  vicinity  of  the  yard,  a  good 
and  sufficient  line  of  water  front  is  especially  necessary,  and  if  this  should 
be  provided  no  extension  of  the  yard  area  is  needed.  For  this  reason, 
also,  the  conversion  of  the  present  shallow  wet  basin,  built  for  the  pres- 
ervation of  timber,  into  a  deep  fitting-out  basin  is  earnestly  advocated. 
The  situation  of  this  basin  is  convenient  for  vessels  fitting  out  or  under- 
going repairs,  and  its  use  as  a  timber  basin  has  almost  entirely  passed 
away. 

An  estimate  of  $100,000  for  the  purpose  of  the  commencement  and 
continuance  of  this  work  is  submitted. 

Tiie  quarters  provided  at  this  yard  are  insufficient  to  accommodate 
the  officers  stationed  here,  and  an  estimate  of  $16,000  is  made  for  two 
additional  houses. 

NAVY- YARD,  MARE  ISLAND,  CAL. 

It  is  important  that  this  yard  should  be  placed  in  a  thoroughly 
equipped  condition  in  every  respect. 

An  estimate  is  subinitte<l,  to  be  made  available  at  once,  for  the  sum 
of  $80,000  for  the  purpose  of  completing  the  new  stone  dry-dock,  so  long 
under  construction.  An  estimate  was  made  by  Civil  Engineer  Wolcott, 
in  charge  of  its  construction,  in  June,  1885,  for  the  amount  of  $191,505 
as  being  sufficient  to  insure  the  completion  of  the  dock.  No  further 
estimate  was  made  or  money  asked  for  until  Maj'  28,  of  this  year,  when 
a  report  was  made  that  the  amount  on  hand  was  insuilicient  for  the 
completion  of  the  dock,  and  an  estimate  was  submitted  tor  the  sum  of 
$80,000  for  this  purpose. 

After  a  complete  examination  the  Bureau  finds  the  cause  of  tlie  dif- 
ference between  the  original  estimate  and  the  amount  necessary  to  finish 
the  dock  to  be  from  the  delays  upon  the  part  of  the  contractors  to  fur- 
nish granite ;  from  the  increased  cost,  nearly  3.'JJ  per  cent,  of  cutting 
and  dressing  the  granite,  and  from  the  fact  that  the  original  estimate 
was  made  without  due  regard  for  the  contingencies  liable  to  occur  in 
Government  work  of  this  character. 

The  dock  is  so  far  completed  as  to  be  in  use  for  docking  vessels,  the 
French  flagship  Duquesne  having  been  docked  successfully  during  the 
past  fiscal  year. 

The  cisterns  provided  for  by  appropriation  made  last  year  have  all 
been  completed  but  one.  They  are  placed  at  cohvenient  points  to  fur- 
nish water  in  case  of  fire,  and  also  near  buildings  which  under  ordinary 
circumstances  will  give  them  a  supply  of  fresh  water  during  the  rainy 
season  from  their  roofs. 
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The  artesian  well  having  been  deepened  to  1,300  feet  by  the  bondsmen 
of  the  failing  contractor  without  reaching  water,  was  abandoned  by 
him,  and  will  be  carried  on  by  yard  employes  ander  the  direction  of  the 
Bureau. 

From  the  general  appropriation  of  repairs  and  preservation,  the  Bu- 
reau has  been  enabled  to  do  very  extensive  and  valuable  work  at  this 
yard,  with  respect  to  the  medical  dispensary,  equatorial  building,  and 
to  the  roadways.  The  wharf  south  of  the  ferry-slip  was  finished  and 
very  considerable  repairs  made  to  the  floating  dry-dock  and  its  appur- 
tenances. 

Probably  the  most  important  question  connected  with  this  navy- 
yard,  at  present  coming  under  the  cognizance  of  this  Bureau,  is  the 
provision  of  a  permanent  and  straight  water  frontage. 

The  waters  of  the  stream  upon  which  this  yard  is  situated  carry  a 
great  quantity  of  mud  and  silt,  and  where  the  line  of  the  front  is  broken 
eddies  occur  and  rapid  deposits  result.  A  quay-wall  is  partially  boilt 
along  this  front,  and  gives  to  that  extent  a  permanent  and  straight 
front,  satisfactory  in  its  nature  and  economical  in  maintenance.  A  gap 
of  800  feet  exists  from  the  end  of  the  present  quay- wall  to  the  ferry-slijs 
and  an  estimate  of  $110,000  is  submitted  to  enable  the  Bureau  to  com- 
mence and  continue  the  construction  of  this  wall  during  the  present 
fiscal  year. 

The  whole  subject  of  the  broken  line  of  water  frontage  has  undergone 
a  thorough  examination,  and  as  a  result  of  this  examination  the  Bureau 
recommends  that  an  appropriation  be  made  to  enable  it  to  remove  the 
present  ferry-slip  and  reconstruct  it  permanently  inside  of  the  water- 
front line  and  to  remove  the  north  return-wall  of  the  sectional  dock- 
basin,  with  the  old  wharfage  near  by,  and  rebuild  it  on  a  line  with  the 
present  water-front. 

An  estimate  of  $30,947.84  is  submitted  for  this  purpose,  the  importance 
of  which  can  be  understood  when  it  is  stated  that  the  results  of  the  de- 
posits in  this  vicinity  cause  constant  and  serious  shoaling  in  front  of 
the  new  dry-dock,  involving  trouble  in  docking  and  undocking  vessels 
and  constant  expense  for  dredging. 

Addition.al  estimates  are  submitted  for  putting  the  remaining  work- 
ing roads  in  permanent  order,  for  a  new  gate  and  guard-house,  for  the 
erection  of  an  additional  12-k)n  swinging  crane  along  the  water  front, 
and  the  removal  of  the  present  gas-holder. 

If  the  appropriation  for  inaugurating  a  system  of  electric  lighting  at 
this  yard  is  made  as  requested,  the  necessity  for  the  expenditure  of  the 
$10,004.09  asked  for  this  latter  purpose  will  be  removed.  The  question 
of  electric  lighting  in  this  yard  is  particularly  important,  as  the  gas  now 
used  is  carried  under  water  in  pipes  from  Vallejo,  and  is  subject  to 
accidents  from  vessels  anchoring,  etc.,  thus  causing  both  expense  and 
annoyance. 

NAVY- YARD,  PENSACOLA,  FLA. 

As  Congress  has  provided  for  a  commission  to  examine  the  matter  of 
the  site  of  a  navy-yard  upon  the  Gulf  in  an  exhaustive  manner,  no  ap- 
propriation  is  asked  for  improvements  at  this  yard  until  this  question 
is  finally  settled. 

NAVAL  STATIONS,  ETC. 

Naval  station,  Netc  London,  Conn.--l^o  work  of  any  kind  has  been 
done  or  is  proposed  at  this  station,  and  the  expenditures  incurred  were 
only  each  as  were  found  necessary  to  care  for  the  property  now  ttim^ 
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Navy-yard^  Washington^  J).  C. — ^This  yard,  thoagh  set  aside  princi- 
pally as  an  ordnance  mauafactaring  yard,  requires  a  considerable  sum 
annually  from  the  funds  of  this  Bureau  for  purposes  of  repairs  and 
preservation  and  maintenance.  An  estimate  is  submitted  for  the  per- 
manent extension  of  the  yard  wall. 

Naval  statioHy  Port  Boyal^  S.  C. — This  station  is  now  in  working  order 
as  a  coal  depot  and  store-house.  An  estimate  is  submitted  for  a  house 
for  a  second  officer  at  this  place. 

Naval  stationj  Key  West^  Fla. — Only  the  repairs  absolutely  necessary 
have  been  given  here.  I  can  but  express  my  regret  that  provision  was 
not  made  for  quarters  for  the  two  officers  stationed  here.  This  station, 
though  a  very  necessary  one,  is  undesirable  as  a  residence,  and  it  is 
no  more  than  justice  that  provision  for  quarters  should  be  made  at  this 
place. 

Naval  stationj  SacJcetVs  Harbor^  N.  Y. — ^This  station  has  been  c^losed 
for  many  years,  and  only  the  amounts  necessary  for  the  care  of  the 
little  property  here  has  been  expended. 

NAVAL  ASYLUM,  PHILADELPHIA,  PA. 

The  expenditures  at  this  institution  for  the  fiscal  year  ending  June  30, 
1888,  are  as  follows : 


Pay  and  pocket-mouey  of  beneficiaries   96,2^.40 

Tobacco   842. 13 

Clothing,  boots,  and  shoes   7, 820. 92 

Sabsistence   22,984.81 

Paints,  dry  goods,  lumber,  coal  and  wood,  provender,  hardware,  miscel- 
laneons  and  house  sundries   7, 578. 93 


For  support  of  beneficiaries   45, 455. 19 

Pay  of  employds   9,  lOa  78 

Kepairs  to  buildings,  for  grates,  furnaces,  ranges,  furniture,  and  repairs  to 

rumitnre   3, 155. 41 

Water  rent  and  gas   1, 442. 15 

Cemetery,  banal  expenses,  and  headstones   247. 82 

Improvement  of  grounds   131. 85 

Music  in  chapel   504. 00 


•  — — — — 
Total  expenditures  for  year  1887-*88    60, 045. 20 

Estimates  are  respectfully  submitted  for  the  Naval  Asylum  for  fiscal 
year  endiug  June  30,  1890,  as  follows : 

For  pay  and  pocket-money  for  beneficiaries   $6,  GOO.  00 

For  clothing,  boots,  and  shoes    10, 000. 00 

For  tobacco   1 , 000. 00 

For  provisions   24,000.00 

For  ice   400. 00 

For  coal  and  woo<l   3, 000. 00 

For  stores  of  dry  goinls,  paint.s,  luinlKT,  provender,  hardware,  miscellane- 
ous and  house  su  udrii's   8, 000. 00 

For  trans|)ortation  of  indigent  and  destitute  beneficiaries  to  asylum   500.00 

For  pay  of  employ  <Ss   10, 025. 00 

For  water  rent  and  gas   1, 800. 00 

For  cemetery,  burial  expenHCs,  and  headstones   350. 00 

For  improvement  of  grounds   500. 00 

For  repairs  to  buildings,  furnaccH,  grates,  ranges,  furniture,  and  repairs  to 

furniture   4,500.00 

For  music  in  cbapel   600. 00 

For  cementing  floor  of  aKylum  cellar   4, 850. 00 

For  erection  of  elevator  in  asylum  building   4,000. 00 


Total   80,125.00 
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Capt.  Edward  E.  Potter,  U.  S.  Navy,  now  the  governor  of  the  insti- 
tution, reports  that  the  asylam  building  and  grounds  have  been  kept 
in  excellent  condition  of  repair  and  preservatiou  durine:  the  past  year. 
As  far  as  the  funds  have  permitted  improvements  have  been  made  add- 
ing to  the  comfort  of  the  inmates.  The  stairways  of  the  interior  have 
been  extensively  improved,  two  summer  houses  have  been  erected  in 
the  grounds,  sidewalks  have  been  relaid,  the  library  and  musical  and 
other  entertainments  maintained. 

The  following  table  shows  the  changes  during  the  past  fiscal  year: 


On  roUs  July  1,  1887    193 

Original  admissions   25 

Readmissions   5 

 223 

Dropped  for  absence  without  leave   3 

Died   16 

Dismissed   6 

Discharged  at  his  own  request^   1  ^ 

On  rolls  July  1. 1888    197 


This  is  a  sliglit  increase  over  the  previous  year. 

As  the  room  provided  by  the  new  back  building  authorized  by  Con- 
gress will  relieve  the  crowding  and  discomfort  referred  to  in  previous 
reports,  the  question  of  adding  to  the  comfort  of  these  aged  and  deserv- 
ing beneficiaries  of  the  nation  principally  engages  the  consideration  of 
the  Bureau  and  the  authorities  of  the  institution. 

An  estimate  of  $4,000  is  submitted  for  building  a  first  class  hydraulic 
elevator  in  the  asylum  with  means  for  keeping  up  the  necessary  hydraulic 
pressure.  This  improvement  is  most  necessary  and  desirable  for  an 
institution  of  this  kind,  many  of  the  inmates  being  so  infirm  as  to  make 
the  climbing  of  stairways  a  slow  and  painful  task,  and  the  diniug-room 
being  placed  in  the  basement,  the  use  of  the  stairways  is  necossarily 
frequent  during  the  day. 

An  estimate  of  $4,850  is  also  submitted  for  cementing  the  floor  of  the 
asylum  cellar.  The  floor  just  above  the  cellar  is  the  one  in  which  the 
dining-room  is  placed,  and  is  damp,  especially  when  the  furnaces  are 
not  in  operation.  It  is  believed  that  the  cementing  of  the  cellar  floor 
would  remove  to  a  great  degree  this  source  of  trouble  and  improve  the 
sanitary  condition  of  the  building. 

The  Bureau  ai)proves  of  the  repeated  recommendations  of  the  gov- 
ernors of  the  asylum  for  an  increase  of  the  pay  of  the  employes ;  espe- 
cially is  this  necessary  in  regard  to  the  chief  cook  and  the  assistant 
cooks.  It  is  a  matter  so  directly  connected  with  the  daily  life  of  the 
inmates  that  pay  commanding  a  better  grade  of  employes  in  this  par- 
ticular will  be  felt  most  sensibly  and  constantly  by  them. 

It  is  hoped  that  when  the  consideration  of  the  above  matters  is  made 
by  Congress  that  it  will  be  borne  in  mind  that  the  Naval  Asylam  is 
supported,  and  all  these  improvements  ])aid  for,  from  the  income  of  the 
naval  pension  fund,  a  fund  created  by  the  exertions  of  the  men  of  the 
naval  service,  many  of  whom  are  now  beneficiaries  of  this  institution. 

The  Bureau  desires  to  express  its  approval  of  the  ch.ange  of  name, 
proposed  in  the  bill  that  has  passed  the  Senate  and  is  pending  in  the 
House  of  Representatives,  to  that  of  "  United  Stg^tes  Naval  Home,*^  and 
also  the  bill  to  sell  the  lot  known  as  the  "wharf  lot,"  through  which 
the  Schuylkill  East  Side  Railroad  now  passes,  provided  a  proper  sewer- 
age access  to  the  river  is  given  to  the  institution ;  and  that  the  money 
received  from  this  sale  is  to  be  expended  for  the  improvement  of  the 
Naval  Asylum  and  the  provision  of  further  comfort  to  its  inmates. 
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CONTINGENT. 

The  sam  of  $40,000  is  required  and  estimated  for  under  this  head,  to 
be  used  for  unibreseen  emergencies  and  accidents  that  may  arise  calling 
for  immediate  outlay,  and  also  to  meet  necessary  expenditures  for  ob- 
jects that  are  indispensable  and  for  which  the  yearly  appropriations  of 
"Greneral  maintenance"  and  "Repairs  and  preservation  "  may  not  have 
proven  sufficient. 

GENERAL'  MAINTENANCE. 

For  this  an  amount  of  $200,000  is  asked.  The  most  necessary  and 
pressing  expenditures  of  the  diiferent  yards  come  under  this  head,  such 
as  repairs  to  fire  engines,  purchases  of  horses  and  oxen  and  their  main- 
tenance, carts  and  tools,  coal,  water,  and  gas,  telegrams,  incidental 
labor,  pay  of  watchmen,  cleaning  yards,  the  care  of  buildings,  purchase 
of  and  care  of  machinery  of  every  description,  rents,  etc.  The  need 
for  the  amount  estimated  is  consequently  obtious.  On  account  of  the 
redaced  appropriations  of  the  past  few  years  there  has  been  a  deficiency 
caused  in  the  live  stock,  vehicles,  in  furniture  of  houses  especially,  and 
in  the  funds  for  the  general  cleaning  and  care  of  the  yards. 

It  is  trusted  that  the  reduction  made  by  the  Bureau  for  this  purpose 
from  the  estimates  submitted  to  it  will  not  receive  further  reduction. 

REPAIRS  AND  PRESERVATION. 

The  amount  asked  for  ($275,000)  under  this  head  is  reduced  to  what 
is  considered  absolutely  necessary.  It  is  e^irnestly  hoped  that  no  fur- 
ther reduction  will  be  made  to  this  general  appropriation  which  has 
been  reduced  very  greatly  from  the  estimates  submitted  to  it  from  the 
various  yards,  and  is  also  a  reduction  from  the  amount  appropriated  for 
the  present  fiscal  year. 

The  entire  amount  asked  for  by  the  Bureau  is  $1,744,849.58,  the  detail 
of  which  is  contained  on  the  tabulated  sheets  Nos.  1  to  G,  recapitulated 
as  follows: 


1.  For  support  of  Biireaa  of  Yards  ami  Docks   |10, 980. 00 

2.  For  general  maintenance  and  contingent   240, 000. 00 

3.  For  sapport  of  Naval  Any  I  n  in  j  80, 125. 00 

4.  For  repairs  and  preservation   275, 000. 00 

6.  For  improvement  at  navy-yardH   1, 089, 248. 98 

6.  For  civil  establisbinent   49,495.60 


Total   1,744.849.58 


A  statement  showing;:  the  amount  expended  under  each  specific  head 
of  appropriation  during  the  liscul  year  ending  June  30,  1888,  and  the 
balance  remaining  unexpended  June  30,  as  required  by  section  429  Re- 
vised Statutes,  is  apiMjnded. 

Also,  a  report  showing  amount  expended  during  the  fiscal  3'ear  end- 
ing June  30,  1888,  from  appropriations  pertaining  to  this  Bureau  for 
civilians  employed  on  clerical  duty  or  in  any  other  capacity  than  as 
ordinary  mechanics  and  workingmen  at  the  several  navy-yards,  with 
estimates  for  the  same  for  the  fiscal  year  ending  June  30, 1800,  in  com- 
pliance with  the  third  section  of  naval  appropriation  act,  approved 
January  30, 1885. 

Very  respectfully,  your  obedient  servant, 

D.  B.  Harmony, 

Ch  ief  of  Bureau, 

Hon.  Wm.  C.  WniTOEY, 

Secretary  of  the  Xary. 
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Estimates  of  appropriations  required      the  service  of  the  fiscal  year  ending  June  30,  1890, 
hy  the  Bureau  of  Yards  and  Docks,  Navy  Department, 


Detailed  objects  of  expenditure,  and  explanations. 


Estimated 
amoQut  which 

will  be 
reouired  for 
each  detailed 

object  of 
expenditure. 


8ALABIE8. 

One  chief  clerk  (July  11, 1888)  

One  draftsman  and  clerk  (same  act) 
One  clerk  of  class  four  (same  act) . . 
One  clerk  of  class  three  (same  act) . 
One  clerk  of  class  two  (same  act) .. 
One  clerk  of  class  one  (same  act) . . . 
One  assistant  messenger  (same  act) 
One  laborer  (same  act)  


OEXEBAL  MAINTBXANCE. 

For  general  maintenance  of  yards  and  docks,  namelv :  For 
freight  and  transportation  of  materials  and  stores ;  books, 
maps,  models,  and  drawings ;  purchase  and  repair  of  fire- 
engines;  machinery;  repairs  on  steam  iiroeugines  and 
attendance  on  the  same;  ])urchase  and  maintenance  of 
oxen  and  horses,  and  driving  teams :  carts  and  timber- 
wheels,  and  all  vehicles  for  use  in  the  navy-yards,  and 
tools  and  repairs  of  the  same ;  postage  on  letters  an<l  other 
mailable  matter  on  public  service  sent  to  foreign  coun- 
tries, and  telegrams;  stationery;  farniture  for  Govern- 
ment houses  and  offices  in  thenavy-yards;  coal  and  other 
fuel ;  candles,  oil,  and  gas ;  cleaning  and  clearing  up  yards 
and  care  of  buildings ;  attendance  on  fires,  lights,  fire-en- 
gines, and  apparatus ;  for  incidental  labor  at  navy-yards; 
water-tax  ana  tolls  and  ferriages ;  rent  of  four  officers' 
quarters  at  Philadelphia,  Pa.;  for  pay  of  watchmen  in 
navy-yards,  and  for  awnings  and  packing-boxes,  and  ad- 
vertising for  yards  and  docks  purposes  (September  7, 
1888)   


CONTINGENT. 


For  contingent  expenses  that  may  arise  at  navy-yards  and 
stations  (September  7,  1888)  


NAVAL  A8TLUM,  PHILADELPHIA,  PA. 

One  superintendent  (September  7,  1888)  

One  steward,  increase  of  $120,  submitted  

One  matron,  increase  of  $120,  submitted  (same  act)  

One  chief  cook,  increase  of  $240,  submitted  (same  act)  

One  assistant  cook,  increase  of  $102,  submitted  (same  act) . . 
One  assistant  cook,  increase  of  $132,  submitted  (same  act) . . 

One  chief  laundress  (same  act)  

Four  laundresses,  reduced  two  laundresses,  at  $168  each 

(same  act)  

Four  scrubbers  (same  act)  

Eight  waiters  (same  act)  

Six  laborers  (same  act)  

One  stable-keeper  and  driver  (same  act)  

One  master-at-arms,  increase  of  $120,  submitted  (same  act) 

One  barber  (same  act)  

One  carpenter  (same  act)  

Two  house  corporals,  an  increase  of  $60  each,  submitted 

(same  act)  

For  transportation  of  indigent  and  destitute  beneficiaries 
to  the  Naval  Asylum  (same  act)  

For  repairs  to  buildings,  furnaces,  grates,  ranges,  furniture 
and  repairs  of  furniture  (same  act)  

For  water  rent  and  gas  (same  act)  

For  cemetery,  burial  expenses,  and  head-stones  (same  act) . 

For  improvement  of  grounds  (same  act)  

For  music  in  chapel  (same  act)  


Total  amount 

to  be 
appropriated 
under  each 
head  of 
appropriation. 


$1, 800. 00 
1, 800.  00 
1,800.00 
].(M)0. 00 
1, 400. 00 
1, 200.  00 
720.  00 
060.00 


200, 000. 00 


40, 000. 00 


600.00 
600.00 
4p0.  00 
480.00 
360.00 
300.00 
102.00 

672.00 
672.00 
1,344.00 
1, 440.  00 
360.00 
600.00 
360.00 
845.00 

720.00 


500.00 

4. 500.00 
1,800.00 
350.00 
COO.  00 
600.00 


$10, 980. 00 


10. 980. 00 


200, 000. 00 


40,000.00 


240,000.00 


10, 025. 00 


Axnonnt 
appropriated 

for  the 
cnrrent  fiscal 
year  ending 
Jane  30»  1889. 


$1,800.00 
1.800.00 
1.800.00 
1.000.00 
1. 4$0.00 
1.200.00 
720.00 
MO.  00 


10.060.00 


165^000.00 


20.000.00 


186.000.00 


600. 00 
480.00 
860.00 
240.00 
168.00 
168.00 
192.00 

1,008.00 
672.00 
1,844.00 
1,440.00 
860.00 
480.00 
860.00 
84&60 

600.00 

600.08 

4,600.66 
1,800.66 
850.60 
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Estiwuites  of  appropriations  required  for  the  service  of  the  fiscal  yeavy  etc, — Continned. 


Detailed  objects  of  expenditure,  and  explanatiooB. 


Estimated 
amouDtwhich 
wUlbe 
Quired  for 
each  detailed 

object  of 
expenditure. 


RAVAL  ABTLUM,  PHILADSLFHIA,  PA.— Continued. 

For  erecting  brick  baUdin^  for  kitchen,  laundry,  and 

dormitories  for  female  employes  (same  act)  

For  remoring  ranges  and  laundry  machinery  to  same  (same 


act)  . 


For  fitting  ap  bath-rooms  for  beneflciariea  (same  act)  . 

For  cementing  floor  of  asylum  cellar  (submitted)  

For  ereoting  eteTStor  in  aaylnm  building  (submitted) . 

For  support  of  beneficiaries  (same  act)  


BIPAIBS  AXD  PRS8BBVATI0N. 

For  nary  .yards  and  stationa  (September  7,  1888)  . 

VAVY-TABDS  ASD  STATIONS. 

KsTT-yard,  Portsmonth,  K.  IL : 

For  water  supply  (submitted)  

For  hydrant  system  (submitted)  

Navy.yard,  Boston,  Haas. : 


'or  rsboilding  officers'  quarters  L,  M,  N,  and  O  (sub- 
mitted)   

For  rebuilding  timber  wharf  Ko.  5  (submitted)  

For  sheers  


For  water-pipe  and  laying  of  same  (September  7,  1888)  . 
KaTy-yard.  Brooklyn.  N.  Y. : 

For  rebuilding  oob-dock  (8ubmltte<l)  

For  improving  Whitney  Basin  (Hubmitted)  

For  general  paint  and  oil  store  (submitt*'d)  

For  railroad  throughout  the  yard  (submitted)  

For  repairs  to  building  on  cob-dock  (September  7, 1888)  . 
For  boUer^^op  and  wing  to  machine-shop  (September 

7. 1888)  

For  building  for  quarters  for  civil  engineer  (Septem- 


ber?, 1888. 


For  leooBstroetins  building  No,  7  (September  7,  1888) 
ary-yard.  League  Island,  Pa. : 
For  dwellinga  B  and  C  (submitted) 


Total  amount 

to  be 
appropriated 
under  each 
head  of 
appropriation. 


$4,850.00 
4,000.00 


53,000.00 


275,000.00 


6,350.00 
6,080.00 


28, 610.00 
25. 389. 25 
7,950.00 


78,375.00 
50,000.00 
25, 000. 00 
30. 000.00 


For  dwellings  D  and  B  (submitted)  

For  landing- wharf,  foot  of  Fifteenth  street,  dimensions 

75  by  iOO  feet  (submitted)  

For  dredging  and  filling  in  (submitted)  


For  timber  dry-dock  (September  7.  1888)  

For  repairs  and  improvement  of  grounds  and  construc- 
tion of  protection  wall  (September  7,  18^8)  

Vary.yard,  WaabinKton,  D.  C. : 

For  extenaion  of  the  yard  wall  (submitted)  


15,000.00 
15, 000. 00 


26,416.40 
155. 000. 00 


For  electric  alarms,  time  signals,  and  watchman  detect- 
ors (September  7. 1688)  

KavT-yard.  Norfolk.  Va. : 

For  extension  of  quay  wall  (submitted)  

For  two  ofllocrs*  quarters  (submitted)  

For  fitting  oat  baain  (submitted)  


For  iron  and  steel  shop  (September  7,  18H8)  . . 
For  railroad  extension  (September  7.  1W:8)  . .. 
For  boiler-shop  extension  (Sept«m1»er  7,  1888) 

For  water  system  (September  7,  188H>  

Kavy-yard,  Mare  Island.  Cal. : 

For  boat  landing  (submitted)  

Tor  iron-plating  shop  (submitteil)  

For  roads  (submitted)  

For  gate  and  gnard-hoose  (submitted) 


For  extension  of  quay  wall  (submittcMl)  

For  one  13-too  swinging  crane,  submitted  (September 
7. 1888)  

11294^N  88  4 


21. 711. 00 


150. 000.00 
16,000.00 
100. 000. 00 


Amount 
appropriated 

for  the 
current  fiscal 
year  ending 
^une30,1889. 


$17. 100. 00 
53. 000.00 


80, 125. 00 


275. 000. 00 


6.000.00 
5, 755. 40 
15. 000. 00 
10, 000. 00 
110, 000. 00 

4,  oca  00 


12. 430. 00 


61, 949.25 


183, 375.00 


211,416.40 


21, 7]1.(H) 


266,000.00 


$17,500.00 

400.00 
800.00 


46,100.00 


82,367.00 


300,000.00 


32,000.00 


5,000.00 
68,340.47 
10, 000.00 

6o,ooaoo 


550,000.00 
75,000.00 

1,000.00 


75,000.00 
10, 000. 00 
14. 488. 00 
15, 000.00 


4.00O.Q0 
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-  Estimates  of  appropriations  required  for  the  service  of  the  fiscal  year,  efc. —Con  tinned. 


Detailed  objects  of  exx>eiiditare,  and  explanations. 


Estimated 
amount  which 
wiU  be 
quired  for 
eacn  detailed 

object  of 
expenditure. 


KAVY-TABD8  AND  STATIONS— Continued. 

Navy-yard,  Mare  Island,  Cal.— Continued. 

For  continuing  work  on  granite  dry-dock,  to  be  avail- 
able immediately  (submitted)   

For  gas  holder  (submitted)  

For  sectional  dock  basin  (submitted)  


For  finishing  boiler  and  machine-shop  (September  7, 

^  1888)  

For  extending  wharf  from  coal-house  to  foundry  (Sep- 
tember?, 1888)   

For  crane-scow  (September  7,  1888)  

For  mud-scow  (September  7.  1888)  

For  pile-driver  (September  7,  1888)  

Naval  station,  Port  Royal,  S.  C. : 

For  officers*  quarters  (submitted)  


For  fencing  (September  7,  1888)  

For  artesian  well  (September  7,  1888)  

For  boat-house  (September  7,  1888)  

Electric  lighting  at  navy -yards: 

¥or  the  establishment  of  plant  and  the  inauguration  of 

electric  lighting  in  the  navy-yards  at  New  York. 

N.  Y.,  Norfolk,  Va.,  and  Mare  Island,  Cal.  (submitted) 

Selection  of  locations  for  navy-yards  upon  Gulf  of  Mexico, 
etc.,  and  on  the  Pacific  coast: 
For  expenses  of  commission  of  three  ofScers  and  for 
sounding,  surveying,  and  making  estimates  for  loca- 
tion of  navy-yard  on  or  near  the  Gulf  of  Mexico 

(September  7,  1888)  

For  expenses  of  commission  to  select  suitable  site  for 
a  navy-yard  on  the  Pacific  coast  north  of  42°  N.  lati- 
tude (same  act)  

Adjnstable  stem-dock: 

For  onea<\justable  stern-dock,  to  be  constructed  at  such 
place  as  the  Secretary  of  the  Navy  may  determine 
(same  act)  


Total  amount 

to  be 
appropriated 
under  each 
head  of 
appropriation. 


$80,000.00 
16. 664. 09 
30,947.84 


Amount 
appropriated 

f6r  the 
current  fiscal 
year  ending 
Jane  30, 1889. 


$277,367.33 


2, 000.00 


45,000.00 


Naval  station.  Key  West.  Fla. : 

For  two  houses  for  officers'  quarters  (submitted) . 


CrVIL  E8TADLI8HMEXT. 

Naval  station,  Sackett's  Harbor.  N.  Y. : 

One  ship-keeper,  at  $1  per  diem*  (September  7, 1888) . . . 

Navy-yard,  League  Island,  Pa. : 

One  clerk  to  yards  and  docks,  at  $1,400  per  annum 

(same  act)  

Oneniossengerto  commandant,  at  $2  per  diem,  increase 

of  24  cents,  Rnbmitttul  (name  act)  

One  foreman  laborei,  at  $4  per  diem  (same  act)  


8, 000. 00 


363.00 


Navy-j'ard.  Washington,  D.  C. : 

One  clerk  to  yards  and  docks,  at  $1,400  per  annum 

(same  act)  

One  messenger,  at  $1.76  per  diem  (same  act)  

One  foreman  laborer,  at  $4  per  diem  (same  act)  

0)ie  draughtsman,  at  $4  per  diemf  (submitted)  

One  mesMenger  to  commandant,  at  $2  per  diem  (sub- 
mitted)  


Navy -yard,  Norfolk,  Va. : 

One  clork  to  vardn  and  docks,  at  $1,400  per  annum 

(September  %  1888)  , 

One  writer,  at  $1,017.25  per  annum  (name  act)  

One  messenger,  at  $2  per  diem*  (name  act)  

One  foreman  laborer,  at  $4  per  diem  (same  act)  


2,000.00 


45,000.00 


1,081,248.98 
8.000.00 


1,069,248.98 


1,400.00  I 

626.00 
1, 252.00 


1,400.00 
5.'>0.88 

1,  2,52. 00 
300.00 

626.00 


365.00 


3,278.00 


4,128.88 


$4,200.00 

80,000.06 
7,000.00 
4,S00.00 
6,000.00 


228.00 
1, 000.00 
400.00 


10,000.00 

s,ooaoo 

30,000.00 


1,017,150.47 


1, 017,lMt47 


*  Including  Sundays. 


1,400.00 

1,017.25  I 
730.00  I 
1,252.00  I 

t  Seventy-five  days. 


EEPOET  OP  THE  SECEETARY  OP  THE  KAVY. 


51 


E9Umat€9  of  appropriationa  required  for  the  service  of  the  fiscal  year,  e/o.— Continued. 


Detailed  otjeots  of  expenditure,  and  explanations. 


CIYXL  S8TUILI8UMOT8-  continaed. 

Navy  .yard,  Norfolk,  Va.— Continaed. 

'  One  me—eager,  at  $2  per  diem  (Mame  act)  

One  meeaenger,  at  $2  per  diem  (Haiue  aet)  

One  Dilot,  at  $2.26  per  diem  (same  act)  

One  oraughtaman,  at  $4  per  diem  (submitted). 


Navy-yard,  Portamonth,  N.  H.: 

One  elerk  to  yarda  and  docks,  at  $1,400  per  annam 

(saBa  act)  

One  mail  meneuger.  at  $600  per  aooam  (same  act)  

One  meaaenger.  at  $600  per  aoimm  (same  act)  

One  liweman  laWer  and  Iiead  teamster,  at  $4  per  diem* 

(Mune  act)  

One  pilot  (aame  act)  at  $3  per  diem,  daily*  

One  Janitor  (same  act)  $(B00  per  aunum  


Estimated 
amount  wliich 

willl^o 
reauired  for 
eacn  detailed 

object  of 
expenditure. 


Navv-yard.  Boaton,  Mass.: 

Ona  elerk  to  yards  and  docks,  at  $1,400  per  annum 
(aame  aot), 


One  foreman  laborer,  at  $4  i>er  diom  (name  act)  

One  meeaenger  to  oommanuant,  at$l.76  per  diem  (same 

act)  

One  meaaenger  to  3'ards  and  docks,  at  $1.76  per  diem 

(same  act)  

One  mail  meaaenger,  at  $600  per  aunum  (same  art)  


NavT-yard,  Brooklyn,  X  Y.: 

One  clerk  to  yards  and  docks,  at  $1,400  per  annum 

(same  aot)  

One  writer,  at  $1,017.25  per  annum  (same  act)  

One  foreman  laborer,  at  $4.50  per  diem  (same  act)  

One  meaaenger  to  commandant,  at  $2. 50  pur  diem*  (same 

aet)  

One  meaaenger  to  captain,  at  $2.25  per  diem  (same  act) . . . 
One  meaaenger  to  yards  and  docks,  at  $2  per  dieiu 

(same  act)  

One  mail  meaaenger,  at  $600  per  annum  (same  act)  

One  draugbLsman,  at  $5  per  diem  (same  act)  

One  qaartennan,  at  $4  per  diem  (same  act)  j 

Navy-yard,  Penaaoola,  Fla. :  ! 
One  clerk  to  yarda  and  dnckrt,  $1,200  per  annum  (same  act) 

One  mail  measenjier.  $600  per  annum  (same  aet)  

One  lamp-lighter,  $550  per  annum  (nubmitted)  

Navy.yard,  Mare  Iitland,  Cal. :  I 
One  clerk  to  yards  and  dockfl,  at  $1,400  i>cr  annum  (same  I 

act)  I 

One  writer, at  $1,017.25  per  annum  (same  aet)  I 

One  foreman  mason,  at  $6  per  diem  (same  act)  I 

One  foreman  laborer,  at  $^>.50  per  diem  (Hamo  aet)  ' 

One  pilot,  at  $4.80  per  diem  (Hame  act)  

One  dranghtsman.  at  $5  per  diem  (same  a<-t)t  

One  mail  messenger,  at  $2.74  per  diem  (same  aet)  

One  meaaenger,  at  $2.20  per  diem  (Hamo  at  t )  

One  meaaenger  and  lamp-li^bter,  at  $2.20  per  diem  (same 

act)  

One  bell-ringer,  at  $2.26  per  diem  (same  act)  


$626.00 
626.00 
707. 38 
1, 252. 00 


1, 400. 00 
600.00 
600. 00 

1,460.00 
1,  095. 00 
600.00 


1,400.00 
1, 252.  00 

550. 88 

550.88 
600.00 


1, 400. 00 
1,017.25 
1.408.50 

912.  50 
704  25 

626.00 
m}.  00 
1,565.00 
1, 252.  00 


Total  amount 

to  be 
appropriated 
under  each 
head  of 
appropiiatioG. 


1, 200. 00 
600.00 
550.  00 


1, 400.  000 
1,017.  25 
1,  H78.  00 
1,721.50 
1.502. 40 
1, 565.  00 
1,000.10 
688.60 

6fW.00 
707.38 


$7,610.63 


Amoont 
appropriated 

for  the 
current  flsoal 
year  ending 
^une30, 1889. 


5,575.00 


4,353.70 


9, 485. 50 


2,350.00 


12, 168. 83 
49, 4i)5. 60 


$46,580.70 
4C,  580. 70 


♦Includins:  Suoday. 

:  Servicca  to  be  employed  only  when  neceasary. 
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No.  1. — Report  of  expenditurc9  at  navy-yardsy  stations,  and  Naval  Asylum  far  the  year 

ending  June,  30,  18ti8. 


Yards  and  stations. 

Appropriations. 

Yard 
improve- 
ments and 

Naval 
Asylam. 

*$36,'593.*68' 

Repairs 
and  pres- 
ervation. 

General 
mainte- 
nance. 

Civil  es- 
tablisb- 
ment. 

Contin- 
gent. 

Total. 

Portsmontb,  K.  H  

$44, 285. 43 
33,862.90 
295.14 
147, 284. 75 
18.832.26 
17,222.31 
52,^27 
7. 613.68 
65, 100. 24 

""i,*084."79 

$15,908.29 
25.171.24 

4. 117. 80 
36, 648. 82 
12,754.94 
12, 787.80 
]9,63&43 

9,426.54 
32, 648. 21 
21.80 

1, 307. 80 

$4, 954. 00 
3, 105. 25 

$3,431.54 

$65,147.72 
102, 164. 61 
4. 412.94 
403.252.46 
84,871.20 
33,002.96 
245.888.86 
18,84a2S 
241,601.24 
387.80 
2.X92.50 
60.045.20 
500.00 
2,74L30 

New  York,  N.  Y  

205, 549. 20 

9,347.84 
3, 284. 00 
3, 069. 75 
6, 36a  73 
1, 800.00 
12, 182. 44 
366.00 

4,42L85 

Norfolk,  V»  

166,488.43 

12.50 
900.00 

Sackett's  B  arbor,  N.  Y  

Key  West,  Fla  

129,170.36 

2, 500.00 

*60,045.20 

Wharf  at  Erie,  Pa  

500.00 

Port  Royal,  S.  C  

1, 602. 30 

105.00 

944.00 

Total  

599, 539. 16 

388. 279. 77 

171, 275. 67 

44, 47a  01 

11,765.89 

1,215^838.50 

*  This  amoont  is  for  the  entire  support  of  the  Naval  Asylum,  is  a  separate  appropriation,  and  placed 
under  this  head  for  convenience  only. 
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No.  4. — Eatimatea  received  from  navii-yardsy  stationsy  and  Kaval  Aaylum  for  fiscal  year 

ending  June  30,  IblK). 


Yards  and  stations. 


Portsmontb,  N-  H  

Boston,  Mans  

Now  London,  Conn  

New  York.  N.  Y  

League  Island,  Pa  

Washington,  D.  C  

Norfolk,  Va  

Pensaoola,  FU  

Mm  laland.  Gal  

Kackett*s  Harbor,  N.  Y. 

Key  West,  Fl*  

Naval  Asylum,  Pa  

Port  Royal,  8.  C  


Total. 


Appropriations. 


Yard  improve- 

ments  and 
Naval  Asylum. 


$12, 430. 00 
311,544.52 


778, 795. 00 
336, 476.27 
21,711.00 
626, 626. 00 


503, 127. 63 


28, 000. 00 
80. 125.00 
3. 000. 00 


Repairs  and 
preservation. 


$27, 750.00 
264. 850. 00 
7, 025. 00 
372,340.00 
108.577.40 
71,700.00 
62, 062. 76 
78,  7.'i6. 82 
96,  547. 40 
1, 000. 00 
4,257.50 


315.00 


2,  700, 835. 42    1, 095. 181. 88 


General 
mainte- 
nance. 


Civil  estab- 
lishment. 


$16,357.00 
30. 077. 40 
4,  920. 00 
85,600.00 
48. 923. 86 
21,890.00 
63, 182. 80 
21, 725.  Ki 
53, 150. 00 


1, 682. 25 
*i,*272.'66" 


357,  681. 64 


$5,  755. 00 
7, 499. 50 


14, 347. 25 
10,969.25 
4, 128.  88 
9,263.88 
2,  350. 00 
13. 464. 44 


67, 768. 20 


TotaL 


$62,292.00 
622,971,42 
11, 945.00 
1,251,082.25 
503, 946.  78 
119, 429. 88 
761, 125.44. 
102. 832.  66 
666,289.47 
1, 000.00 
33,  839. 76 
80, 125. 00 
4, 587. 50 


4.221,467. 14 


No.  5. — Detailed  eatimatea  from  yards  and  aiationa  for  works  of  improvement  for  the  fiacal 

year  ending  June  30,  1890. 


Yards,  stations,  and  objects. 


rOBTSMOUTII,  N.  II. 

For  water  supply  

For  hydrant  system  

BOSTON,  MASS. 

For  iron-platers'  shop  

Fur  cart  shed  

For  paving  and  grading  

For  erecting  and  copper  shop  

For  officers  quarters,  L.  H.  N.  and  O  

For  timber  wharf  No.  5  

For  eleotric-light  plant  

Fur  sheers  

For  dry-dock  

NEW  TOKK,  N.  Y. 

For  repairs  to  Cob  dock  

Fur  improving  Whitney  basin  , 

For  general  oaiot  and  oil  ntore  

For  railroad  bridge  to  Cob  dock  and  extension  of  railroad. . 

For  boat-builders  shop  , 

For  railroad  thTougbout  the  yard  

For  new  pamping-engines  , 

For  new  Iron  caisson  

LEAdl'E  IHLAXI),  VA. 

For  office  building  for  yard  paymaster  , 

Fur  office  building  for  medicine  and  surgery  

Fur  office  bnilding  for  commandant  *.  

Fur  dwellings  B  and  C  

For  dwellings  D  and  E  

Fur  landing  wharf  foot  of  15th  street,  dimensions  75  by  100 
For  dredging  and  filling  in  

WASUINGTOX,  D.  C. 

For  extension  of  the  yaid  wall  

NORFOLK,  VA. 

For  extension  of  quay  wall  

For  paint  shop  

For  Baw-mill  

For  two  (2)  quarters  for  officers  

For  fillisg  out  basin  


Estimates. 


$6, 350. 00 
6, 080. 00 


120, 
10, 
43. 
39, 
28, 
2\ 
10, 
7, 
25, 


71.3. 89 
408.  45 
109.40 
804.90 
610.00 
3H9.  25 
498.63 
9.S0.  00 
000.00 


78,  375. 00 
334,  4*20.  00 
85, 000. 00 
75, 000. 00 
7.'>,  000. 00 
50. 000. 00 
40,  000. 00 
35. 000. 00 


Total. 


$12, 430.  GO 


311. 544. 52 


778, 795.00 


19.  579.29 
19.  579.  29 
53.  735. 50 
30,  58*2. 8.') 
30.  85 
26.410.40 
155, 000. 00 


I 


21,711.00  ! 


2:f0,  6*0.  00 
3-2,  9W).  00 
47.  000.  00 
16.  W»0.  00 

300,  000. 00 


335, 476. 27 


21,711.00 


626, 626.00 
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No.  5. — Detailed  ealimates  fromyards  and  stations  for  works  of  improvement,  etc, — Cont'd. 


Yards,  stations,  and  objects. 


MAKE  IBLAMD,  CAL. 


For  iron  platine  shop  

For  timber  shed  

For  rolling-mill  for  steam-engineering  . 

For  boat-Iindings  

For  roads  

For  gate  and  goard-house  

For  gas-holder. 


For  extension  of  qnay  wall  

For  erection  of  8  12- ton  swinging  cranes  along  the  water-front  

For  removal  and  reconstruction  of  ferry-slip  and  retam-wall,  sectional 

dock  basin  

For  continuing  work  on  granite  dry-dock  , 


KBT  WB8T,  FLA. 


For  purchase  of  Mallory  lot  

For  two  (2)  houses  for  officers'  quarters  . 


PORT  BOTAL,  B.  C. 


For  telegraph  line  

For  house  lor  other  officer . 


'   NAVAL  ABTLUH,  I'HILADELPHIA. 

For  supi>ort  of  beneficiaries,  improvements,  and  all  expenses. . 
Total  improvements  


Estimates. 


$5,755.40 
57,760.30 
40,000.00 
6,000.00 
25,000.00 
20,000.00 
16,664.09 
210. 000. 00 
12,000.00 

30, 947. 84 
80,000.00 


20,000.00 
8,000.00 


1,000,00 
2,000.00 


TotaL 


$503,127.e 


1,000.00 


3,  oca  00 


80,125.01 


2,700,88&4S 
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Report  showing  amount  expended  during  the  fiscal  year  ending  June  30, 1888, /ram  appro- 
priations pertaining  to  the  Bureau  of  Yards  and  DovkSy  for  civilians  employ^  on  clerical 
duty  or  in  any  other  capacity  than  as  ordinary  mechanics  and  \oorkingmen,  at  the  several 
nary-yards,  and  submitting  estimates  for  such  cicilian  employes  for  the  fiscal  year  1890, 
in  compliance  with  the  third  section  of  naval  appropriation  act  approved  January  30, 
1885  {for  a  year  of  365  days). 


NftTj-yards  »nd  rating,  and  rate  of  pay. 


POBrSMOUTU,  N.  II. 

Clerk  to  civil  engineer,  at  $1,400  per  anuDin  

Mail  messenger,  at  $600  per  annam  

Messenger,  at  $000  per  annum   

Foreman  laborer  and  head  teamHter,  at  $4  per  diem^ 

Pilot,  at  $3  per  diem*  

Janitor,  at  pSOO  per  annam  ^  


Total. 


BOSTON,  MASS. 

Clert  to  civn  engineer,  at  $1,400  per  annum . . 

Foreman  laborer,  at  $4  per  diem  

Messenger  to  commandant,  at  $1.76  per  diem. 
Messenger  to  civil  eneineer,  at  $1.76  perdiom. 
Mail  messenger,  at  $600  per  annum  


Total. 


NEW  yoUK,  X.  Y. 


Clerk  to  civil  engineer,  at  $1,400  per  aunum. . . 

Writer,  at  $1,017.25  per  annum  

Foreman  laborer,  at  $4.50  |ht  diem  

Mail  messenger,  at  $600  ptT  annum  

Messenger  to  commandiinf.  at  $2.50 per  diem*. 

MesseniEer  to  captain,  at  $2.25  per  diem  

Menm^uger  to  yanls  and  din  kH,  ut  $2  per  diem. 

Draugbtsman,  at  $5  }>er  diem  

Quarterman,  at  H  p^'r  diem  


Total. 


6ACKETI  ri  IIAKl;OU,  X.  Y. 

Ship-keeper,  at  $1  per  dieiu '  

LEAdlE  l&LlXI),  r.V. 

Clerk  to  civil  engineer,  at  $1.4no  per  nnniim. 
MeMS«*nger  to  comniundant,  at  $2  per  diem  . . 
Foreman  laborer,  at  $4  per  diem  


WAHllIXr.TOX.  I).  C. 

Clerk  to  civil  engineer,  at  $1.4'J0  i)cr  annum . 

Mess4>nger.  at  $1.76  }»er  diem   

Fiiremau  hilmrer,  at  $.{.50  per  diem  

I>ran);htHm:ui,  at  $4  iM^rdiemt.  

Messenger  to  commandant,  at  $2  per  diem  . . 


NORFOLK.  VA. 

CHerk  to  civil  engineer,  at  ^IM^O  per  annum. 

Writer,  at  $1,017.25  iwr  annum  

Mail  mesw  niifr,  at  $2  per  diem*  

FoH'nian  laU>rer,  at  $4  iM»r  diem  

Mess«*ni;er,  at  $2  p*'r  dit-m  

MesHencer,  at  $2  per  diem  

Pilot,  at  $2.26  per  diem  

Draughtsman,  at  $4  per  diem  


jAmount  paid 
to  civilian 
emi>loy6s 
during'the 
tiscal  year 
ending 

June  30, 1888. 


$1,400.00 
OUU.OO 
GOO.  00 
1, 250. 00 
1, 098. 00 


Estimates  for  civilian  em- 
ployes for  the  fiscal  year 
ending  Jane  30,  1890. 


Rate  of 
pay. 


$1,400.00 
600.00 
600.00 
4.00 
3.00 
600.00 


4,9i>4.00 


1,399.91 


552.  04 
552.  M 
600.  03 


3, 105. 25 


1, 400.  00 
4.00 
1.76 
1.70 
600.00 


1,400.00 
I,  017.  25 
1,413. 00 
600.  (K) 
016.  00 
704.  59 
628.  (M) 
1,.'>70.00 
1, 100.  00 


1,400.00 
1, 017. 26 
4.50 
600.00 
2.50 
2. 25 
2.00 
5.00 
4.  00 


9.  .-^47.  81 


3GG.0O 


1, 40O.  00 
02H.  00 
1,  250.  00 


LOO 


1, 400. 00 
2.00 
4.00 


3,  2H4.  00 


1,  392. 33 
547. 30 
1.130.00 


3.  069. 75 


1,  399.  93 
1.017.16 

732.  m>  ■ 
1.2.VI.00  I 


1. 400.  00 
1.76 
4.00 
4.00 
2.00 


«LM. 00  I 
0.'H.0<>  I 
7«'U.G4  j 


1,400.  00 
1, 017.  25 
2.  00 
4.00 
2.00 
2.  00 
2.  2<*) 
4.  00 


6,  :iC8.  73 


Amount. 


$1,400.00 
600.00 
600.00 
1,460.00 
1.095.00 
600.00 


5,755.00 


1, 400.00 

1,262.00 
650.88 
650.88 
600.00 


4,353.76 


1,400.00 
1, 017. 25 
1, 408. 50 
600.00 
912.50 
704.25 
626. 00 
1,665.00 
1,252.00 


9,485.60 


366.00 


1, 400. 00 
626.00 
1, 252. 00 


3,278.00 


1, 400. 00 
.'•.50. 88 

1, 252. 00 
300.00 
026.00 


4,128.88 


1,  400.  00 

1,  017.  25 
730.  00 

1,  252.  00 
620. 00 
626.  00 
707.  m 

1,252.00 

7.  610.  63 


*  Including  Sundays. 


t  For  seventy-five  days. 
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Eeporl  showing  amount  expended  during  the  Jisoal  year  ending  June  30,  18S8,  from  apfn- 
priations pertaining  to  the  Bureau  of  Yards  and  Docks^  etc, — CoDtinaeil. 


Navy-yards  and  rating,  and  rate  of  pay. 


PENBACOLA,  FLA. 


Clerk  to  civil  engineer,  at  $1,200  per  annam.. 

Hail  mesftenger,  at  $600  per  annum  

Lamplighter,  at  $550  per  annam  


UARE  IBLAXD,  CAL. 

Clerk  to  civil  engineer,  at  $1,400  per  annum ... 

Writer,  at  $1,017.25  per  annum  

Foreman  mason,  at  ^.00  x)er  diem  *  

Foreman  laborer,  at  $5.50  per  diem  

Pilot,  at  $4.80  per  diem  

Draughtsman,  ai  $5.00  per  diem  t  

Mail  messenger,  at  $2.74  per  diem  X  

Messenger,  at  $2.20  per  diem  

Messenger  and  lamplighter,  at  $2.20  per  diem. 
Bell-ringer,  at  $2.26  per  diem  


Amount  paid 
to  civilian 
employ6s 
during  the 
fiscal  year 
ending 

Jane  30. 1888. 


$1, 200. 00 
600.00 


1, 800. 00 


Estimates  for  civiliaa  rtn- 
ploy6s  for  the  fiscal  jesr 
ending  June  30, 100. 


Rate  of 
pay. 


$1,200.00 
600.00 
550.00 


1,400.00 
1.017.10 
1«878. 00 
1,716.00 
1,507.20 
1, 570. 00 
1, 002. 84 
OIW.SO 
600.80 
70a64 


Amount 


$L200» 

55a  II 


2,35t.W 


12, 182. 44 


1,400.00 
1,017.25 
6.00 
5.50 
4.80  ! 
6.00 
2.74 
2.20 
2.20 
2.28 


1,400.  •» 
l.OtT.S 

1, 721.51 
1.501  «• 

warn 

707.  H 


12,168.0 


*  Including  Sundays. 
Sundays. 


t  Services  to  bo  employed  only  -when  necessary.  X  Mail  messenger  empk>ye4 


Becapitulation  of  expenditures  for  civilian  employes  for  fiscal  year  ending  June  30,  ld8d, 
and  estimates  for  the  same  for  fiscal  year  ending  June  30, 1889,  ^er  act  approved  Janfurs 
30,  1885. 


Kavy-yards. 


Portsmouth,  K.H  

Boston,  Mass  

Brooklyn,  N.Y  

Sackett's  Harbor,  K.  Y 

I^guo  iHland,  Pa  

Wa»htngton,  1).C  

Norfolk.  Va  

Pensacola,  Fla  , 

Mare  Island,  Cal  

Total  


Expenditures, 
1887.'88. 


$4,054.00 

3, 105.25 
0,347.84 
366.00 
3,284.00 
3,060.75 
6,368.73 
1,800.00 
12, 182.44 


44, 478. 01 


Estimatca, 
188»-*90. 


4.353.71 
9,485l5I 
865.M 

3.2Taii 

4, 128. 
7.6I0.C 
2,850.l« 
12,10BwB 


49^4f&« 


REPORT  OP  THE  SECRETARY  OF  THE  NAVY.  61 

Statement  of  the  appnmriations  for  the  Bureau  of  Tarda  and  Docks  for  the  fiscal  year  end- 
ing June  30,  1888,  showing  the  amounts  expended  under  each  specific  he(td  of  appropria- 
tion and  the  balances  remaining  unexpended  June  30,  as  required  by  section  4^  JSevisedf 
Statutes,  ^ 

Appropriations  for  general  maintenance,  1888  $170,000.00 

Expended  from  Joly  1,  1887,  to  June  30, 1888   154, 969. 50 


Balance  on  hand  July  1, 1888    15, 030. 50 

A  small  balance  of  the  above  will  revert  to  the  Treasury. 

Appropriation  for  repairs  and  preservation,  1888    450, 000. 00 

Expended  from  July  1,  1887,  to  June  30,  1888    408, 693. 64 


Balance  on  hand  July  1,  1888    41, 306. 36 

About  $10,000  of  the  balance  will  revert  to  the  Treasury. 

Appropriation  for  civil  establishment,  1888    45, 893. 09 

Expended  firom  July  1,  1887,  to  June  30,  1888    44, 398. 80 


Balance  on  hand  July  1,  1888   1, 494. 29 

About  $1,400  of  the  balance  will  revert  to  the  Treasury. 

Appropriation  for  contingent,  1888    20, 000. 00 

Expended  from  July  1,  1887,  to  June  30,  1888    8, 861. 15 


Balance  on  hand  July  1,  1888.   11, 138. 85 

of  which  aDonl  $8,500  will  revert  to  the  Treasury. 

Appropriation  fbr  navy-yard,  Boston,  Mass. : 

Rebuilding  wharves  1   25, 000. 00 

Expended  from  July  1,  1887,  to  June  30, 1888   24. 922. 73 


Balance  on  hand  July  1,  1888    77. 27 

Balance  will  be  entirely  absorbed. 

Appropriation  for  na^'y-yard,  Boston : 

Rebuilding  floating  gate   31, 000. 00 

Expended  from  July  1,  1887,  to  June  30, 1888   11, 854. 33 


Balance  on  hand  July  1,  1888   19, 145. 67 

About  $18,000  will  revert  to  the  Treasury. 

Appropriation  for  timber  dry-docks,  navy-vards  Brookl}  n  and  Norfolk  ..1, 100,000. 00 
Expended  from  July  1,  1887,  to  June  30, 188»   302, 468. 75 


Balance  on  hand  July  1,  1888    797, 531. 25 

which  will  be  expended  in  completing  the  docks. 

Appropriation  for  navy-yard,  Norfolk : 

Railroad  extension   20, 000. 00 

Expended  from  July  1,  1887,  to  Juno  30,  1888    3, 330. 23 


Balance  on  hand  July  1,  1888   16, 669. 77 

Balance  will  be  entirely  absorbed  in  completing  the  improvement. 

Appropriation  for  navy-yard.  Mare  Island,  Cal. : 

Cisterns   46,364.00 

Expended  firom  July  1,  1887,  to  June  30,  18-^8    39, 847. 69 


Balance  on  hand  July  1 ,  18S8   6, 516. 31 

Balance  will  be  entirely  absorbed  in  completing  the  cisterns. 

Appropriation  for  naval  asylum,  Philadelphia,  1888: 

Amount   63, 167. 00 

Expended  from  July  1,  1887,  to  June  30,  lcjH8   43, 813. 78 


Balance  on  hand  July  1,  1888   19, 353. 22 

After  outstanding  liabilities  are  paid  a  small  balance  will  revert  to  the 
Treamtry. 
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Appropriation  for  navy-yard,  Brooklyn,  N.  Y.,  1887 : 

Repairing  granite  dock  

^  Expended  from  July  1,  1886,  to  June  30, 1888  

Balance  on  hand  July  1,  1888  

which  will  be  expended  in  complotiog  the  necessary  repairs. 

Appropriation  for  navy-yard,  Mare  Island,  Cal.,  1887: 

Granite  dry-dock  

Expended  from  July  1,  1886,  to  June  30,  1888   

Balance  on  hand  July  1,  1888  

which  will  be  entirely  absorbed. 

Appropriation  for  navy-yard,  Mare  Island,  1886: 

Granite  dr>'-dock  

Expended  from  J uly  1,  1885,  to  June  30,  1888   

Appropriation  for  navy-yard,  Mare  Island,  1886 : 

Artesian  well  

Expended  from  July  1,  1885,  to  June  30,  1888   

Balance  on  hand  July  1, 1888   

which  will  be  absorbed  if  well  is  completed. 

Appropriation  for  naval  station  and  coaling  depot,  Port  Royal,  S.  C. : 

Coaling  dock  and  naval  storehouse  

Expended  from  July  1,  1884,  to  June  30,  1888  • 

Balance  on  hand  July  1,  1888  

which  will  revert  to  the  Treasury. 


Va  6.— BUBEAU  OF  EQITIPKEirr  AHD  BECBUITIirO. 


Navy  Department, 
Bureau  of  Equipment  and  Kecruiting, 

Washington^  September  1,  1888. 
Sm:  I  have  the  honor  to  submit  the  following  report  of  the  opera- 
tions of  this  Bureau  for  the  fiscal  year  ending  June  30,  1888,  and  with 
this  report  I  would  respectfully  transmit  the  estimates  reported  neces- 
sary for  the  fiscal  year  ending  June  30, 1890. 

For  the  year  ending  June  30,  1888,  the  following  amounts  were  ap- 
propriated under  the  several  headings,  viz : 

Equipment  of  vesaels  $625,000 

Transportation  and  recruitiDg   25,000 

Contingent   15, 000 

Civil  establishment   11,525 

Training  station  (for  apprentices)  Coaster's  Harbor  Island   14,000 

There  was  expended  at  the  several  yards,  to  partially  or  wholly  refit 
vessels  and  to  supply  them  with  the  necessary  stores,  $45,646.54  for 
labor,  and  $165,570.24  for  material,  aggregating  $211,225.78  from  the 
appropriation  "  Equip  ment  of  vessels.'^ 

I  have  the  honor  to  report  that  all  appropriations  for  this  year  have 
been  found  sufficient,  and  in  some  there  are  unexpended  balances  to 
revert  to  the  Treasury.  That  for  transportation  was  not  equal  to  the 
demands,  therefore  a*  small  deficiency  of  about  $2,000  is  reported,  in 
accordance  with  section  3722  of  the  Revised  Statutes,  which  authorizes 
a  deficiency  "  not  to  exceed  the  necessities  of  the  current  year.'^ 

For  the  supply  of  vessels  on  home  and  foreign  service,  58,110  tons 
of  coal  were  purchased,  costing,  including  the  necessary  expenses  of 
handling,  $265,005.05.  The  price  paid  for  coal  was  slightly  in  advance 
of  the  preceding  year ;  most  of  it,  however,  was  delivered  under  con- 
tract, after  the  usual  legal  advertisement.  Purchases  in  the  open 
market  occurred  at  intervals,  and  only  when  the  emergency  of  cruising 
required  it  at  ports  where  there  was  no  Government  supply. 


For  the  manufacture  of  cordage  needed  by  vessels  in  commission  or 
in  being  put  into  commission,  or  for  the  cruisers  building,  and  at  sta- 
tions, the  following  amounts  were  purchased : 


WIRE. 


Kind. 


Quantity. 


Value. 


StMl... 

Iron  

Gopp«r. 


Ponnda.. 
....do... 
....do.... 


43,204 
9H8 
69 


$2, 019.66 
59.00 
3.80 
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EOPE-WALK. 

DariDg:  the  fiscal  year  the  following  amounts  of  cordage  were  manu- 
factured at  the  Boston  yard,  costing,  including  labor: 


203,224  pouuds  maniUa  cordage   $26, 419. 13 

169,892  pounds  hemp  cordage   21,798.38 

12,034  pounds  steel  cordage   2,288.41 

97  pounds  copper  rope   56. 20 

1,348  pounds  small  stuff  (seizings,  etc. )   553.  £ 


The  prices  paid  have  varied  but  little  since  my  last  annual  report, 
hence  the  cost  of  production  has  been  maintained  at  market  rates. 
During  the  year  the  Bureau  has  supplied  the  Light-House  Establidi- 
ment  with  a  large  amount  of  cordage  of  superior  quality  at  ab( 
market  prices. 

FORGE,  ANOHOE,  CHAIN,  AND  GALLEY  SHOPS  AND  BOLIJNa-UILL. 

During  the  year  a  large  amount  of  old  scrap-iron  has  been  bloomed 
and  converted  into  plate  or  bar  lor  use  in  making  chain,  galleys,  and 
anchors.  As  soon  as  the  old  plant  at  the  Boston  yard,  turned  over  to 
this  Bureau,  was  put  to  work,  all  defects  or  weaknesses  developed  as 
work  of  the  heavier  character  progressed.  The  rolling-mill  fouDda- 
tion  was  found  rotten,  one  or  two  of  the  steam-hammers  required  to 
be  reset,  the  fly-wheel  of  the  cutting  machine  gave  way,  the  driving  en- 
gines were  lined  up,  the  blast  furnaces  were  enlarged,  and  other  im- 
provements needed  were  made  as  the  exigencies  of  work  developed 
the  necessity.  Notwithstanding  this,  the  output  has  been  quite  equal 
to  the  demand,  while  the  character  of  the  work  has  been  much  better 
and  more  satisfactory  than  ever  before.  Each  day  goes  to  show  the 
wisdom  of  this  concentration  of  the  Bureau's  manufactories  in  one 
yard.  The  general  result  has  been  the  improved  condition  of  work 
with  greater  production  of  it.  The  Bureau  expresses  the  greatest 
satisfaction  with  the  change,  and  with  the  foremen  and  workmen  who 
have  brought  it  about  so  successfully. 

The  following  will  exhibit  the  output  of  each  establishment: 


Eolling-Mill : 

229,831  pounds  chaiu-irou   6,889.93 

5,627  pounds  bar-iron   176. 55 


Total  cost   7,065.48 


Forge  and  Anchor  Shop : 

27,406  pounds  iron  forgings   4. 110.90 

7  anchors   5,344.57 


Total  cost   9,456.47 


Galley  Shop : 

Two  galleys,  No.  2   4,516.80 

One  galley,  No.  3   1,366.53 


Repairs  of  greater  or  less  extent  were  made  to  the  galleys  of  the 
Wabash^  Portsmouth^  Mahopac^  Boston^  Chicago^  Pinta^  Vermmt^  jRjdk- 
mond^  Trenton^  Sicatara^  Qalena,  Ornaha^  Kearsarge^  Baltimaref  Miek- 
igan^  Marion^  Charlestons  and  Saratoga^  costing  $20,993.48. 

The  Bureau  is  substituting  anew  galley,  made  at  the  Boston  yaid,fiir 
the  old  Young's  galley  formerly  used  on  Doard  our  vessels.  This  was 
found  necessary,  in  view  of  the  fact  that  the  old  boiling  system  of  the 
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YoQDg's  galley  liad  been  retained  as  a  whole,  while  the  new  rations  of 
the  men  demanded  improved  and  more  extended  means  of  boiling, 
baking,  roasting,  or  frying.  The  necessity  for  compactness  and  con- 
traction in  the  cooking  arrangements  of  the  new  ships  building  being 
also  of  such  importance,  the  Bureau  has  adopted  a  new  galley  in  which 
all  the  conditions  needed  are  obtained. 


SMITH  AND  CHAIN  SHOPS. 


But  few  chains  of  the  smaller  sizes  have  been  made  during  this  year, 
and  those  only  for  the  new  cruisers,  and  which  were  not  in  hand  in 
stock.  That  which  has  been  made,  however,  is  rather  superior  in  grade 
and  other  qualities  to  any  made  heretofore.  The  Bureau's  experience 
bears  out  the  statement  that  better  and  cheaper  work  ie  done  under 
the  present  arrangements  than  under  the  old  plan. 


SAIL  LOFTS. 


The  making  of  sails,  awnings,  hammocks,  bags,  hammock  cloths,  and 
other  canvas  work  has  been  concentrated  at  the  Boston  yard.  The 
following  expenditures  were  made  there,  as  well  a«  for  minor  repairs  at 
other  yards  when  the  cost  of  transportation  to  Boston  would  have  been 
too  great  to  justify  it: 

For  material  $27,101.75 

For  labor   34,031.12 


RIGGING  LOFTS. 


As  in  the  case  of  the  sail  lofts,  the  work  of  fitting  rigging,  repairing 
rigging,  etc.,  is  concentrated  at  Boston,  and  the  following  expenditures 
were  necessary  : 

For  material    $15,661.54 

For  labor   24,623.96 


ENLISTED.  MEN. 


On  June  30, 1888,  there  were  8,354  men  and  apprentices  in  the  service. 
The  average  number  allowed  by  law  has  not  been  exceeded  during  the 
year. 

Men  allowed   7, 500 

Men  enlisted  at  ditferout  rendezvous   2, 348 

Men  enlisted  on  boani  ships   4'M] 

nischar);e8  during  the  year   3, 680 

Honorably  discharged  and  contiuupus  service  men  in  Navy  during  the 

year   2, 075 

Desertions  dnring  the  j-ear   1, 121 

Deaths  during  the  year   55 

Men  employed  in  Coast  Survey   275 

Men  employed  at  Naval  Academy  during  winter   94 

Men  employed  at  Naval  Academy  during  summer   2(»ll 

Number  of  men  enliste<l,  formerly  apprentices   r>l) 

Number  of  men  enlisted  under  continuous  s(*rvico  certificate   5o2 

Cost  of  maintaining  men  in  Coast  Survey  $137,374.56 

Cost  of  maintaining  men  in  Vlah  Commission   ^4, 046. 93 

During  the  year  inspections  were  made  of  all  the  receiving-ships 
except  the  Independence  at  Mare  Island.   The  condition  of  order  and 
cleanliness  was  noticeably  excellent  and  reflected  much  credit  upon 
the  commanding  and  other  officers.   Care  is  exercised  to  enlist  in  accord- 
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ance  with  the  rc^ralatioDS  prescribed  by  the  Department.  All  the  offi- 
cers employed  on  the  recruiting  service  are  men  of  judgment  and  much 
interested  in  their  duties. 

The  men  are  well-behaved,  and,  as  a  rule,  orderly.  During"  the  3'ear 
the  vessels  engaged  in  recruiting  service  were  stationed  and  com- 
manded as  follows:  U.  S.  B.  S.  Wdbashj  Captain  C.  G.  Carpenter,  Bos- 
ton, Mass. ;  U.  S.  E.  S.  Vermont^  Captain  W.  A.  Kirkland,  Brooklyn, 
N.  Y.;  U.  S.  E.  S.  8t.  Louis,  Captain  William  Whitehead,  Philadelphia, 
Pa.;  U.  S.  E.  S.  Dale,  Commander  Yates  Sterling,  Washington  D.  C; 
U.  8.  E.  S.  FranMiUy  Captain  A.  P.  Cooke,  Norfolk,  Va.;  U.  S.  B.  a 
Independence,  Commander  J.  W.  Philip,  Mare  Island,  California. 

All  these  vessels  were  at  one  time  in  active  service  as  cruising  8hi}>s, 
but  were  withdrawn  when  the  expense  of  repair  was  too  great  to  justify 
the  expenditure.  Most  of  them  are  covered  in  and  otherwise  fitted,  and 
permanently  moored  alongside  the  docks  at  the  navy-yards  where 
stationed. 

The  number  of  men  enlisting  under  continuous  service  is  larger 
yearly,  but  there  yet  remains  much  to  be  desired  in  the  increase  of  this 
class.  My  own  impression  is,  that  more  attention  to  the  comlorts  of 
men,  more  regard  for  their  future,  and  more  consideration  of  their 
privileges  when  abroad  in  service  are  the  means  by  which  men  are  to 
be  made  contented,  efficient,  and  attached  to  their  profession.  My  own 
observation  is  that  men  never  dislike  what  is  called  a  "  taut  ship"  if 
the  officeris  are  just,  if  they  know  that  the  commanding  and  executive 
officers  are  niiiidful  and  careful  of  their  interest  and  considerate  in 
granting  privileges,  there  is  nothing  in  the  work  of  such  ships  that  is 
not  done  with  the  highest  efficiency  and  credit.  But,  as  judgment  is 
so  variable,  we  lind  the  greatest  variety  in  the  treatment  of  the  minor 
oftenses  on  board  diiierent  ships;  they  often  appear  to  differ  for  the 
same  offense  as  widely  as  the  stations  of  the  ships.  It  is  here  that  I 
would  suggest  for  your  action  the  propriety  of  willing  together  a  board 
of  officers  to  classify  tbe  minor  offenses  committed  by  men  beIon|;^ug 
to  the  Navy,  and  to  prescribe  what  punishment  should  be  meted  out  to 
each  offense,  so  that  uniformity  will  result  in  every  ship.  Punishment 
inflicted  when  the  officer  is  excited  is  apt  to  be  unfair,  but  it  is  much 
more  unfair  to  the  man  when  the  punishment  of  offenses  committed  by 
him  is  left  to  the  absolute  discretion  of  commanding  officers.  Added 
to  this,  cheaper  clothing,  better  food,  more  healthful  sleeping  accom- 
modations, with  better  light  and  better  ventilation  are  the  means  which 
must  bring  eflicienc.y,  contentment,  and  greater  happiness. 

ADDITIONAL  COURSE  OF  INSTRUCTION  FOR  SEAMEN. 

The  great  benefit  accruing  to  the  service  from  the  training  of  men  at 
Washington  and  at  Newport  is  more  and  more  apparent.  The  advan- 
tage to  the  Navy  of  having  some  men  in  the  crew  of  each  vessel  ac- 
quainted with  the  modern  means  of  offense  and  the  methods  of  prepar- 
ing and  handling  tlio  new  machines  can  not  be  overstated.  The  grati- 
fying fact  to  tiie  Bureau  is  that  more  applications  are  made  for  this 
instruction  than  ciiii  be  granted,  which  indicates  the  appreciation  held 
by  the  men  of  the  advantage  given  them  by  this  course  of  training. 
Reports  from  both  Washington  and  the  Torpedo  Station  show  that  tbe 
men  under  instruction  are  highly  interested,  efficient,  and  skillful.  As 
the  new  ships  now  building  come  into  service,  the  advantage  of  this  train- 
ing will  be  more  apparent.  Commander  Goodrich,  at  the  Torpe9o  Sta- 
tion,  has  been  most  interested  in  the  instruction  of  these  men  at  tbe 
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statioiiy  and  the  Bureau  would  fail  in  a  pleasing  duty  if  it  omitted  this 
acknowledgment. 

TRATNINO  APPRENTICES  FOR  THE  NAVY. 

Coaster^s  Harbor  Island. — This  permanent  headquarters  of  the  train- 
ing service  has  been  for  the  past  year  under  the  command  of  Commander 
F.  J.  Higginson,  U.  S.  Navy,  a  most  able  and  efficient  officer,  whose  un- 
tiring interest  in  all  that  relates  to  the  training  and  care  of  apprentices 
is  to  be  highly  commended  by  the  Bureau.  I  think  the  time  has  passed 
to  defend  the  system  of  training  apprentices;  the  yearly  progress  in 
all  matters  on  board  ships  relating  to  naval  service  in  every  branch 
must  certainly  prove  that  preliminary  instruction  in  the  duties  of  sea- 
men is  indispensably  needed.  This  establishment,  therefore,  is  a  great 
nursery  upon  which  we  are  to  depend  for  trained  seamen  in  the  future. 
The  course  of  instruction  is  so  arranged  as  to  include  some  training  in 
all  branches  taught  practically  at  the  headquarters.  This  traiuing, 
supplemented  by  that  in  the  cruising  training  6hi2)s  for  a  period  of  six 
months,  is  sufficient  to  equip  the  lad  for  usefulness  on  board  the  cruiser 
of  the  general  service,  where  he  is  always  found  proficient  and  reliable 
in  performing  duties.  The  Bureau  has  in  course  of  preparation  new 
regulations  for  this  training  service,  with  a  view  to  secure  more  uni- 
formity throughout  the  service,  tonchiug  the  instruction  and  manage- 
ment of  the  lads,  as  well  as  to  correct  some  inequalities  which  occa- 
sionally exist  in  their  special  ratings  after  leaving  the  training  ships. 

There  are  a  number  of  vessels  engaged  in  the  enlistment  of  appren- 
tices, and  are  stationed  and  commanded  as  follows:  U.  S.  R.  S.  Wabash^ 
Gapt.  0.  C.  Carpenter,  Boston,  Mass. ;  U.  S.  T.  S.  Minnesota^  Capt.  G.  0. 
Wiltse,  New  York ;  U.  S.  R.  S.  St.  Louis,  Capt.  William  Whitehead, 
Philadelphia;  U.  S.  R.  S.  JMle,  Commander  Yates  Stirling,  Washing- 
ton ;  U.  S.  S.  Michigan,  Commander  II.  F.  Picking,  on  the  Lakes ;  U.  S. 
T.  S.  Neio  Eampshirey  Commander  F.  J.  Higginson,  i^ewport,  R.  I. 

Except  on  the  A'eir  RampsJiire,  as  soon  as  these  lads  are  enlisted  they 
are  transferred  for  preliminary  training  to  Co.astor's  Harbor  Island, 
where  the^'  are  retained  for  about  six  months,  to  be  taught  reading,  writ- 
ing, and  arithmetic,  together  with  practical  instructions  in  all  the  duties 
of  the  3'oung  seaman,  such  as  sewing,  handling  the  i)alm  and  needle, 
heaving  the  lead,  reefing,  furling,  loosing  sails,  knotting  and  splicing, 
boxing  tlie  compass,  as  well  as  the  infantry,  howitzer,  and  great  gun 
drills.  Gymnastic  exercises  of  no  ordinary  kind  are  taught  all  boys,  as 
a  setting-up  drill  to  improve  their  carriage  and  general  ])hysiquo.  A 
new  feature  in  the  traiuing  this  year  has  been  to  set  aside  a  number  of 
boys  whose  aptitude  for  several  trades  was  superior  to  their  aptitude 
for  a  sailor's  life,  and  these  boys,  in  addition  to  their  instruction  in  sail- 
making,  carpentering,  blacksmitliing,  have  been  tiiught  the  practical 
duties  of  the  sailor,  so  that,  in  going  out  :nto  service,  they  will  carry 
with  their  trades  a  knowledge  of  the  duties  of  the  sailor.  This  circum- 
stance will  make  them  as  much  better  than  the  men  of  the  gangs  into 
which  they  go  as  a  man  with  two  arms  is  likely  to  be  better  than  a  man 
with  only  one. 

The  following  exhibit  shows  tlie  number  of  apprentices  in  the  Xavy 
on  June  ao,  1888: 

Nomber  on  board  stationary  aiul  cruisinp;  traininp^-ships   r>'22 

Nomber  on  board  cmising  bIiIxis  of  the  geuoral  service   542 


Total 


1,064 
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Those  on  board  the  cruising  ships  of  the  general  service  are  dis- 
tributed as  follows: 


North  Atlantic  Station  166 

South  Atlantic  Station   56 

Pacific  Station  146 

European  Station  ..1  76 

Asiatic  Station   96 

Total  5tt 


There  were  2,072  applications  for  enlistment  during  this  year  ;  then; 
were  rejected  of  this  number  1,284  for  i)hysical  disqualific^atioiis,  and 
105  for  other  causes,  leaving  683  accepted ;  of  these,  218  failed  to  re- 
port after  examination,  so  that  the  number  actually  received  into 
service  and  phiced  under  training  was  405. 

Cruising  training  (thips, — The  Jamestoivn  and  Saratoga  being  so 
much  out  of  repair,  a  survey  was  requested  on  each  of  them  under  the 
lievised  Statutes.  In  each  case  the  amount  of  repairs  found  necessary 
by  the  Board  were  so  extensive  that  the  sea-worthiness  of  these  vessels 
became  very  doubtful.  Under  these  circumstances  their  usual  \7inter 
cruise  to  the  West  Indies  were  not  made,  but  a  cruise  to  Chesapeake 
Bay  and  its  tributaries  was  substituted.  The  condition  of  Portsmouth 
beinjj;  much  more  satisfactory,  Commander  E.  White  was  ordered  to 
cruise  during  the  winter  months  among  the  Windward  Islands  of  the 
West  Indies,  extending  his  trij)  as  far  south  as  Trinidad,  and  returning 
about  the  latter  part  of  May  to  Newport,  R.  I.  In  the  meanwhile,  the 
apprentices  on  board  the  Jamestown,  Commander  C.  J.  Train,  were 
transferred  to  the  /Saratoga,  Commander  C.  II.  Davis,  and  sent  in  that 
vessel  to  Newport,  where  the  usual  semi-annual  inspection  took  place 
during  the  early  part  of  June. 

The  inspection  of  the  apprentices  of  these  ships  at  Coaster's  Harbor 
Island  in  June  was  extremely  satisfactory,  and  showed  evidence  of  pro- 
licien(\y  that  was  very  creditable  to  the  officers  of  the  ships.  Soon  after 
this  inspection  the  Bureau  recommended  a  complete  survey  of  the 
Portsmouth,  at  the  Portsmouth  yard,  with  a  view  to  ascertain  her  sea- 
worthiness. The  report  of  the  Board  showed  that  her  condition  was, 
in  most  particulars,  similar  to  the  Saratoga  and  Jamestown.  They  were 
accordingly  recommended  to  be  put  out  of  commission  for  general  re- 
j)airs.  Tiie  work  done  by  these  vessels  was  of  incalculable  benefit  to 
the  naval  service,  though  it  must  be  admitted  that  nothing  could  be 
learned  in  them  of  the  new  conditions  of  service  now  being  develojied 
in  the  newer  vessels.  As  a  school  for  gymnastic  exercise  or  in  which 
to  afford  opportunities  for  sea  hardening  they  have  some  merit,  but  to 
no  greater  extent  than  would  occur  in  new  steam  bark-rigged  vessels  of 
modern  type  suggested  in  my  preceding  annual  reports. 

Notwithstanding  the  ditfenaice  of  opinion  on  this  subject  by  officers 
of  merit  and  distinction  in  the  naval  service,  the  Bureau  believes  that 
the  proi)er  system  of  educjation  to  suit  the  new  conditions  of  the  new 
Navy  is  to  begin  the  training  of  apprentices  in  vessels  that  bear  some 
analogy  to  the  newer  implements  and  conditions  of  the  vessels  in  which 
tliey  must  serve  beyond  the  mere  external  likeness  of  ships.  The  older 
methods  of  rigging  or  handling  these  ships  might  be  taught  in  some- 
what the  same  way  that  ancient  history  is  taught  in  schools,  but  to 
subordinate  the  training  of  aj)prentices  entirely  to  obsolete  metliodSi  in 
obsolete  ships,  and  to  defer  their  real  usefulness  until  they  reach  the 
new  vessels,  where  they  can  be  of  no  service  and  must  be  in  their  own 
way  until  they  are  shaken  down  for  a  few  months  to  acquire  a  knowl- 
edge and  adaptability  to  the  new  surroundings,  appears  to  the  Bareaa 
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a  &tal  mistake.  Such  a  system,  if  it  means  anytbing,  forces  the  con- 
dnsion  that  every  new  ship  going  into  commission  must  assume  a  condi- 
tion of  probation  until  her  apprentices  have  been  taught  their  new  du- 
ties, made  all  the  more  difficult  at  the  outset  by  prejudices  imbibed  in 
the  obsolete  school  of  training.  It  hardly  needs  argument  to  show  how 
disastrous  this  might  be  during  war,  when  vessels  of  war  would  be  re- 
quired H  meet  an  enemy  immediately  after  being  equipped  for  service. 

The  vessels  suggested  for  this  service  are  not  of  special  design  or 
build,  but  simply  two  moderii-built  steam  bark-rigged  vessels  capable 
of  keeping  the  sea  under  sail,  and  of  making  passages  from  port  to 
port,  but  which  should  be  fitted  with  all  modern  appliances  for  steer- 
ing, lighting,  and  for  torpedo  work,  but  capable  of  being  turned  into 
the  battle  lines  in  the  event  of  war.  It  was  the  Bureau's  purpose,  with 
ships  of  this  character,  to  include  the  training  of  men  for  the  engi- 
neer's force,  that  there  might  be  developed  at  the  outset  of  a  cruise,  or 
in  steam  trials,  the  fullest  capacity  and  power  of  the  new  engines  and 
boilers  now  found  in  all  our  modern  vessels. 


PENSIONS. 


The  table  following  presents  a  concise  exhibit  of  the  pension  cases  of 
men  presented  during  the  fiscal  year  ending  June  30  to  the  Bureau, 
under  the  operations  of  sections  4756  and  4757  Rerised  Statutes  of  the 
United  States : 


For  tervlce  of  twenty  years  . 

For  serTice  of  ten  yearH  

For  renowal  of  peniionn  

For  lncr«M6  of  DenftiouH  — 
For  reriew  of  clkima  

Total  


Claims 

Vulv  if 
i  1887. 


Claims 
filed  year 
!  enfiiiit; 
:  June  30, 


Claims 
allowed 

year 
eliding 


<  Claims 
disallowed 
year  eDding 

Jnne  30.  I  jgjjg^ 


1888. 


Claims 
pending 

year 
ending 
June  30, 

1888. 


30 

43  ' 

22 

6 

45 

29 

13  1 

10 

85 

2 

10 

13  1 

5 

3 

8 

6 

3 

2 

1  i 

1 

04 

98 

55 

20 

87 

THE  NEW  STEEL  CRUISERS. 


Dnring  the  fiscal  year  the  Bureau  has  had  an  officer  employed  in 
making  new  allowance  tables  for  these  new  vessels,  as  the  space  avail- 
able in  them  is  so  much  less  than  in  the  old  steam  and  sailing  vessels 
they  are  to  replace.  The  types  of  these  new  ships  differing  so  much 
from  each  other  has  made  it  necessary  tD  make  special  an(l  separate 
allowances  for  each  ship.  Weight  being  an  important  factor  in  the 
new  ships,  it  has  been  found  absolutely  necessary  to  reduce  to  the 
lowest  possible  limit  all  supplies  required,  in  order  to  keep  within  the 
figures  estimated  at  the  time  these  shi[)s  were  designed.  Allowance 
tables,  therefore,  wiiich  include  anchors,  chains,  sails,  running  and 
standing  rigging,  galleys  furniture,  mess  and  boat  fittings,  together 
with  all  the  various  articles  of  stores  provided  by  this  Bureau,  have 
l>een  made,  with  the  weight  of  each  article  determined  by  computation 
or  directly  by  scale  for  the  following  ships:  IJ.  S.  S.  Yorktoicn,  Balti- 
more^ Charleston^  Petrel^  San  Fratxcisco,  Philadelphia^  Bennitigton^  and 
Concord. 
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These  tables  arc  sent  to  tlie  Boston  navy-j'ard,  where  the  articte 
allowed  are  made  and  assembled,  ready  for  shipment  to  tho  vessel 
soon  as  she  may  be  in  condition  to  receive  them.   In  this  partiealarm 
advantage  of  a  special  equipment  yard  is  made  manifest  hy  the  in 
creased  facility  and  reduced  expenditures  in  fitting  the  difiereut  vessels. 

Tiie  equipment  oflicers  are  required  to  keep  strictly  within  the  allow- 
ance of  weight  given  for  each  vessel,  so  that  the  Bureau  is  iuformed 
almost  to  the  pound  weight  of  all  things  manufactured  and  placed  on 
vessels. 

RECOMMENDATIONS. 

I  have  referred,  in  my  previous  report,  to  the  improved  contlitionsof 
the  new  ships,  as  a  means  to  imi>roved  comfort  of  the  men,  but  in  do 
])articuhir  is  tiie  healtii,  happiness,  and  harmony  of  ships'  eompaniei 
more  affected  tiian  by  f^ood  and  cleanly  mess  arrangements.  At 
l)resent  time  the  Government  ration  is  most  excellent,  and  to  meet  lue 
new  conditions  a  new  galley  has  been  devised,  with  a  view  to  amplify 
the  means  of  properly  cooking  the  men's  food,  but  there  yet  remains  one 
feature  of  new  organization  intensely  defective,  uncleanly,  and  wastefol. 
The  Bureau  has  had  in  view  a  change  in  this  particular  by  which  many 
of  the  slovenly  and  incompetent  mess  cooks  could  be  dispensed  witb. 
and,  in  their  places,  a  reliable  man  or  two  substituted  and  chared  more 
directly  with  providing  and  preparing  therations  in  forms  more  palatable 
and  digestible.  In  the  present  organization  of  messes,  there  is  nobody 
resi)onsible  for  stores,  or  money  paid  in,  for  mess  use,  and  it  often  hap- 
l)ens  that  there  is  extravagant  wastefulness  of  one,  or  complete  loss  of 
the  other,  by  desertion  of  the  caterer  of  the  mess  who  has  charge  of 
commuted  ration  money.  There  is  no  reason  why,  as  a  matter  of  com- 
lort  and  better  government  so  intimately  connected  with  the  shij/s 
etliciency,  some  conunissioned  ollicer  of  the  ship  should  not  be  charged 
with  the  administration  of  this  most  important  question  of  organization. 

The  Bureau  would  also  recommend  that  some  increase  in  the  pay  of 
certain  grades  of  petty  oflicers  and  other  enlisted  men  in  the  Navy  be 
allowed.  The  reason  leading  to  this  suggestion  is  that  the  law  con- 
cerning employment  in  the  navy-yards  requires  that  the  rates  of  pjiy 
in  them  shall  l)e  those  ])revailing  in  the  private  establishments  in  the 
localities  about  our  yards.  The  object  of  this  law  is  evident.  It  has 
become  necessary  to  train  men  for  special  uses  on  board  our  ships  of 
war  in  coinu^ction  with  their  electric  installation,  for  the  handling  of 
torpedoes,  for  diving,  for  the  safe  handling  of  high  explosives^  and  for 
various  other  duties  which  have  their  value  in  special  civil  callings. 
Unl(»ss,  then»fon»,  these  men  are  paid  wages  which  correspond  to  those 
l)ai.d  in  civil  life,  we  shall  lind  that  our  best  men,  after  being  trained  to 
our  needs,  will  naturally  drift  away  from  us  into  civil  pursuits  where 
tlicy  would  be  ]m*fcrn^d  as  disciplined  in  self-control.  The  pay  of  all 
other  men  should  b(>  somewhat  nearer  to  that  paid  in  the  merchant  ma- 
rine; the  Knrcaii  would  siiggc^st  somewhat  higher,  for  the  reason  that 
the  men  of  tli(»  Navy  are  iccjuired  to  be  absent  from  homes  for  terms  of 
three  years,  they  an»  (H)mpelled  to  be  uniformly  better  dressed,  to  be 
constantly  under  military  restraint  and  discipline,  and  in  the  nature 
of  their  service  arc  siibjectted  to  greater  privations  and  oxi>o8ure8  for 
longer  ]»eriods  of  lime  in  many  of  the  unhealthful  localities  of  the  world. 
The  l>unMU  would  recommend  to  your  consideration  the  schedule  trans- 
mitted a  short  time  ago  with  the  report  of  the  Board  ordered  by  yon  to 
consider  the  matter  of  pay  and  ratings  of  the  enlisted  men  of  the  Navy. 


BEPOBT  OP  THE  SECRETARY  OF  THE  NAVY.  71 

I  wonld  again  invite  attention  to  the  act  passed  February  14, 1885. 
whereby  the  enlisted  men  of  the  Army  and  Marine  Corps  are  permitted 
to  retire  after  thirty  years  of  service,  with  75  per  cent,  of  the  pay  of 
the  rank  in  which  retired.  The  law  simply  requires  that  application 
should  be  made  to  the  President  for  this  great  benefit.  This  Bureau 
feels  that  the  sailor  should  be  included  in  this  great  benefit,  and,  to 
this  end  recommends  his  interest  to  your  consideration. 

Citizenship  is  conferred  upon  aliens,  by  section  2166  of  Eevised  Stat- 
utes, who  serve  in  the  Army  and  who  may  be  honorably  discharged,  atthe 
expiration  of  enlistments.  The  men  who  serve  in  the  Kavy  ought  to  be 
entitled  to  this  same  right,  and  I  would  respectfully  invite  your  con- 
sideration to  this  matter. 

The  officers  of  the  Navy  are  still  without  authority  to  administer  the 
oath  of  allegiance  to  recruits,  as  prescribed-  by  article  2,  section  1342,  of 
the  Revised  Statutes,  in  the  case  of  officers  of  the  Army.  Nobody 
should  be  appointed  or  recruited  for  place  in  the  military  establishments 
of  the  Government  without  being  obliged  to  take  the  oath  of  office.  To 
enable  officers  of  the  Navy  to  x>erform  this  duty,  the  Bureau  would  rec- 
ommend the  amendment  of  the  section  to  include  the  Navy. 
Very  respectfully,  your  obedient  servant, 

W.  S.  Schley, 
Chief  of  Bureau. 

Hon.  William  0.  Whitney, 

Secretary  of  the  Navy. 
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Eiiimaies  of  appropriations  required  for  the  service  of  the  fiscal  year  ending  June^ 
by  the  Bureau  of  Equipment  and  Recruiting,  Xavy  Department. 


Detailed  objects  of  expenditure,  and  explanations. 


COKTDSCEXT. 

For  extra  expennen  of  traiDinfr  ships,  freight  and  transportation  of  equip- 
nieiit  storeH,  pi-iutfofc.  ailvertisiug,  tclegrapbiDg,  books,  and  models; 
poHtAKe  on  letters  sent  abroad ;  ferriage,  ioe,  apprehension  of  deserters 
aud  stragelerH,  cootinuoas-service  certificates,  good-conduct  badges, 
and  libranes  for  enlisted  men;  school  books  for  training  ships,  medals 
fur  boys,  aud  emergencies  arising  under  cognizance  of  the  Bureau  oi 
Equipment  and  Recruiting  unforeseen  and  impossible  to  classify  (ap- 
propriated K.  S.,  p.  721,  sec.  3666;  pamphlet  edition,  p.  4)  

XAVAL  TltAIXIXG   BTATIOX,   COASTERS*   HARBOR   ISLAND   (FOR  APPRKS- 
TICES). 

For  building  natatoriura,  dredging  channels,  repairs  to  main  causeway, 
roads,  and  groundH,  extending  sea-wall,  including  the  cost  of  purchase 
of  such  buildings  and  iniplvments,  and  the  employment  of  sach  labor 
as  may  be  ueceHsary  for  the  proper  care  and  preservation  of  the  same; 
for  repairs  and  improvements  on  buildings;  heating,  lighting,  and 
furniture  for  same;  books  and  stationery,  frfight,  and  other  contingent 
expenses;  purchase  of  food  and  maiutenance  of  live  stock  and  mail 
wagon,  and  attt^ndnnce  on  same ;  for  the  purchase  of  one  steam  lire- 
engine  and  necessary  hose,  and  repairs  to  same  (appropriated ;  pamphlet 
edition,  p.  0)  


EgCU'MEXT  OP  VESSELS. 

For  coal  for  steamerH'  aud  ships'  use,  including  expenses  of  transporta- 
tion, storngi',  Hud  handling;  hemp,  wire, and  other  materials  for  the 
manufacture  of  rope  aud  cordage  ;  iron  and  steel  for  the  manufacture  of 
anchors,  cttbles,  galleys,  and  chains ;  canvas  for  the  manufacture  of  sails, 
uwniiigH,  bags,  and  hammocks;  water  for  steam-launches;  heating  ap- 
paratus for  receiving  ships;  and  for  the  purchase  of  all  other  articles 
of  equipment  at  Ihmuo  and  abroad,  and  for  the  payment  of  labor  in 
equipping  vessels  and  manufacture  of  equipment  articles  in  the  several 
navy.yards  (appropiiated ;  K.  S.,  p.  733,  sees.  3709,  3747;  pamphlet 
edition,  p.  4)  


TltAXSPOllTATIOX  AXI)  llKCUUITlXc^. 


Batimated  ..^ 
amonntwlUcb  . J^fS 

wUl  be  1 
required  for 
each  detailed 


forik 


ol^eet  <»f 
expenditure. 


$20,000.00 


90,000.00 


700.000.00 


For  expenses  of  recruiting  for  the  naval  service ;  rent  of  rendezvous,  and 
expenses  of  maintaining  the  same;  advertising  for  men  and  boys,  and 
all  other  expenses  attending  the  ri^cruiting  for  the  naval  service,  and 
for  the  trausportAtinn  of  all  enlistefl  men  and  boys  at  home  and  abroad 
(appropriated;  11.  S., p.  721,  sec.  36U0;  pamphlet  edition,  p. 4)  


One  chief  clerk  (July  11, 18H8:  K.  S.,  p.  70,  sec.  416 ;  pamphlet  edition.p.  30) . 
One  clerk  of  class  four  (July  11,  IMS;  R.  S.,  p.  27,  sec.  167;  pamphlet  edi-  i 

lion,  p.  30)  I 

Two  clerks  of  clohs  two  (same  acts ;  11.  S.  p.  27,  sec.  167 ;  pamphlet  edition,  I 

p.  30)  ;  I 

Three  clerks  of  clsiss  one  (same  acts;  R.  S.,  p.  27,  sec.  167;  pamphlet  edi-  i 
tion,  p  30/  

Two  eopyist-M  at  $1)00  each  (same  acts;  K.  S.,  p.  27,  sec.  167 ;  pamphlet  I 
edition,  p.  30)  

One  assistant  ntCHsenger  (same  acts;  It.  S.,  p.  27,  sec.  167;  pamphlet  edi- 
tion, p.  30)    

One  lalM)n»r  (san)e  arts ;  U.  S.,  p.  27,  sec.  167  ;  pamphlet  edition,  p.  3D)  

One  clerk  of  class  three,  to  replace  on*"  of  tihat  grade  transferred  from 
this  Bureau  to  that  of  TroviMions  and  Clothing  (submitted)  


30, 000. 00 


cste 


CIVIL  ESTAHLISllMEXT. 

N*ry-yard,  Portsmouth,  N.  H.: 

One  clerk  (appntpriaUHl ;  pamphlet  edition,  p.  5)  

Navy-yard.  Boston.  Mass. : 

i)iie  su}>erinteudent  of  ropewalk  (appropriated;  pamphlet  edition, 
p.  ."))  

One  clerk  (appropriat^'d;  pamphlet  etlition,  p.  r»)  

One  clerk  (appropriat4Hl :  pamphlet  edition,  p.  5)  

One  writer  (appropriated :  pamphlet  edition,  p.  S)  


1,800.00  j 

1,800.00  I 

2,800.00  ! 

3,600.00 

1, 800, 00 

720.00 
060.00 

1,600.00  ' 


14,780.00  I 


1,200.00 


1,875.00 
1.400.00 
1,300.00 

osaoo 


14 


823,0ft 


8O,O0( 


18.180 


BEPORT  OP  THE  SECEETABY  OF  THE  NAVY.  73 


>/  appropriations  required  for  the  service  of  the  fiscal  year,  cte. — Coutinaed. 


Detailed  ol^jects  of  expenditure,  and  explanations. 

Estimated 
amount  which 

will  bo 
required  for 
each  detailed 

object  of 
expenditure. 

Amount 
appropriated 

for  the 
current  fiscal 
year  ending; 
June  30, 1889. 

aviL  KSTABLisHUSNT— continued, 
rr  yard.  New  York: 
rr-yard,  Leap^ue  Iidand.  Pa.: 

One  clerk  (appropriated;  pamphlet  edition,  p.  5)  

ry.yard,  Norfolk,  va.: 

ry-yard.  Hare  laland.  Cal. : 

$1, 200. 00 
1,200.00 
1, 200.00 
1,200.00 

11, 525. 00 

$11,525.00 

Hatemtni  of  sales  of  condemned  materials  under  cognizance  of  the  Bureau^f  Equipment 
and  Recruiting  during  fiscal  year  enaing  June  30,  ISdS,  showing  the  materials  soldf  the 
parties  buying  the  same,  and  the  amount  realized  ih^^rom. 


Datoof  saleL 

Where  sold. 

1887. 

tet  11-13... 

Do  

Do. 
Do. 
Do. 
Do. 
Do.. 
Do.. 
Do. 
Do. 
Do. 
Do. 

Do. 
Do. 
Do.. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 


Materials  sold. 


1888. 


.do   Mischllaneous  lot. 


Purchasers. 


Amount 
'  realised. 


.do  I  do. 

.do  '  do. 

.do  do. 

.do  do. 

.do   -I,  IKO  pounds  hawser 

.do   38,270  pounds  rope  

.do   21,400  nounds  rope  ! 

.do   MiHCtfllaneous  lot  ' 

.do   20,275  pounds  hemp  and  manila  . 

cable.  ; 

..do   123,810  pounds  runnini;  riKfring...! 

..do   8.990  pounds  old  canvas  ra^H  I 

,.do   11,965  pounds  rope  ' 

.do   1.3,ti00  pounds  sails  i 

.do   10  anchors  • 

.do   4  anchont  i 

•do   12  anchors  

..do   4  anchors  

.do   2  anchors  

,.do  '  1  anchor  

•do   3  anchors  

.do   5  anchors  

.do   7  anchors  

.do   8  anchors  

.do   1  anchor  , 

do  do  


T.  Butler  &  Co  

...do  

L.  E.  Hunt  

Nolan  Bros  

J.  L.  O.  (y'oleman  

Nolan  Bros  

..do  

Michael  Ash  

S.  A.Coomio  

Michael  Ash  

E.1I.  Wilson  Co. 
Michael  Ash  , 


Total  . 


..do  

Martin  Burke  — 

...do  

L.K.  Hunt  

...do  

Nolan  Bnis  

W.  J.  Hallett  ... 

W.J.  Lynch  

S,  McKcniia  

J.  Ila>rK<-*rty  

J.  Baker  si  Co... 

.J.  lIiiKhoH   

L.F.  S.  Davis  ... 
J.  Schra<ler  

E.  L.  Fltxgerald  . 

F.  Bannerman... 


>  $894.36 
I  1,509.44 
I  40.00 
75.00 
I  20.00 
5.50 
1  .25 
151.62 
I  2,058.92 
;  1,091.40 
I  2,000.00 
i  871.83 

2,042.88 
I  107.88 
1  74.18 
!  242.08 
150. 26 
10&  75 
I  333.50 
I        52. 25 
I  27.75 
16.  00 
I      140. 00 
244.50 
322.00 
I  455.00 
31.00 
18.00 

'  13, 160. 22 


liar.  6   Washington  ;  13  awnings   D.  Dreifus  

Do  do   Lot  tinder  Iwxes,  baps,  etc   Ash  

Do  do   I/ot  curtain^t  and  carpets   J.  Dreifus  

Do  do   2devilHcIaws   Purvis  dt  Son  

Do  do    307  |K>nnds  coAtingH  -  ;  M.  H.  Grecory  

Do  •  do   HorAe-.shoe  nails   '  Purvis  dc  wm  

Do  !....do   Lot  cotrt.  haniraockn,  etc   II.  Bemheiuer  ... 

Do  !....do   tntMikinz-(!l>iH!>eH.  etc   F.  < irons   

Do  ;....do   245  wiu'lHail  hoops,  etc  T.  J.  Johnson  

Do  j  do   Ti  iirapiinls   D.  Donovan  

Do  I. ...do   Lot  can  van.  hose,  etc   S.  Bensinjrer  

Do  I  do   HookN  and  thimbles  I.  J.  Johnson  

 '  do   Cooking  uteoMils   F.  Ernstein  

Do  ,....do   Life-preserver*  do  

Do  do   ( 'ottkinj;  utensils   M.  Snjenheimer.. 


62.50 
7.00 

28.00 
.84 

38.37 
.84 

35.00 
6.00 
1.00 
6. 25 

46.00 
4.74 
7.00 

10.  (N) 
4.00 
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Dato  of  sale 


1888. 

Mar.  6  

l>o  

Do  

Do  

Do  

Do  

Do  

Do  

Do  

Do  

Do  

Do  

Do  

Do  

Do  

Do  

Do  

Do  

Do  

Do  

Do  

Do  

Do  

Do  

Do  

Do  

Do  

Do  

Do  

Do  

Do  

Do  

Do  

Do  

Do  


Where  sold. 


Matorials  sold. 


1H87. 

Sept.  2u  

Do  

Do  



Do  

Do  

Do  

Do  

Do  

Do  

Do  

Do  

Do  

Do  

Do  

Do  

Do  

Do  

Do  

D<i  

Do  

Do  

Do  

Do  

Do  

Do  

Do  

Do  


WashiDgton . 

...do..:..... 

...do  

...do  

...do  

...do  

....do  

...do  

...do  

...do  

...do  

...do  

...do  

...do  

...do  

...do  

...do  

....do  

...  do  

....do  

.f.do  

....do  

...do  

....do  

..do  

..-.do  

...do  

...do  

...do  

...do  

...do  

...do  

...do  

...do  

...do  


Total . 


I 


Xeatsfoot  oil  

llaudy-billy  engine  

Wafei-ft,  scuIr,  etc  

I»t  thiuibleSf  etc  

Lot  bruHhes,  etc  

Fire  extineuishers,  charges  for... 

3,912  pounds  hemp  rope  , 

•'t,rt47poiind8  hemp  rope  

700  pounds  hemp  rope  

2,rK'i7  pounds  hemp  rope  

:),3ll  pounds  hemp  rope  

580  poundii  roanila  rope  

Fire  extinguishers,  etc  

770  ]M)undH  old  liles  

Partrt  of  jialley  

Felt,  deck  Rto])per8,  etc  

Cast-iron  forces,  parts  of  

90  ]H)undrt  copiKjr  pipe  

Miscellaneous  lot  

8,005  pounds  junk  

4  IwnelHtiir  

1.735 poundH  bolt  rope  

2,110  pounds  bolt  rope  

1, 505  pounds  l>olt  rope  

Miscellaneous  lot  

Old  copjwr  win*  , 

Lot  shakings  

Miscellau«'OUB  lot  

Grate  bai-s  

Condemned  chain  (r)8;j,895  pounds) 
Condemned  chain  (ISO,  150 pounds) 

.Scrap-iron  (30.010  pounds)  

Jirasu  tulM's  (12,780  pounds)  

4  old  galleys  

13,532  ]K)nh(ls  shakings  


Mare  Island  . 

...do  

...do  

...do  

.d(»  . 


.do  . 
.do  . 
.do  . 
.do  . 
.do  . 
.do 
.do  . 
.do  . 
.do  . 
..do  . 
.do  . 
.do  . 
.do  . 
..do  . 
..do  . 
..do  . 
..do  . 
..do  . 
,.d(» . 

do  . 
..do  . 
..do  . 


Parchaaers. 


S.  Bensinper. . 
Purvis  &  Son . 

M.  Ash  

Nolan  Bros . . . 

T.  Collins  

J.  Di-eifus  

M.  Ash  

...do  

...do  

....do  


Amonnt 
realiztrtL 


...do. 

J.  DreifuB  , 

S.  A.  Cormey  

E.  O.  Wheeler  

J.  Dreifus  

Nolan  Bros  

J.  Dreifus  , 

Purvis  &  SoD...... 

M.  Burke  

M.  Ash  

J.  Dreifiis  

M.  Ash  

...do  

...do  

M.  Burke  

M.  IL  Gregory  

M.  Ash  

M.  Hoffmejor  

J,  Dreifas  

Driscoll  

Wilson  &>Co  

Drisooll  

Butler  

Driscoll  

M.  Burke  


Galvanized  iWU^n   E.Sapplo.. 

Sho<'maker'H  tools  I  do  . 

Bulkhead  curt^iins  do  . 

 do  do  

Lot  table  covers  do  

Lot  rugs  I  do  

2  anchor  buov»4  W.G.Migheli . 

;  1  kedtrebuov  W.M.Mighell. 

i  15,9<H)  pounds  junk  i  W.G.Migheli. 

I  15  chain  relievers  I  L.Ford  

I  20  devil's  claws  '  do  . 


37.  Si' 

1:5 

1.10 

185.  if 

49.  W 

2U«L»4 
3l.<" 
4C.:J 
n.55 
14.  ft- 
30.  (u 
81.43 
ILTQ 

120. «: 
2.  a 

91.  Oft 
105.  M 
99L& 
Z.K 
27.04 
55.  S5 
.OS 

3,649.34 

1,163.10 
187.56 
QIC.  57 
25.13 
223.  i* 


8,( 


170  fairlcaders   ....do  

11  hook  wrrndies  '  do  

21  liuhlcr  nin^H  !  do  

Anchor  (4,^!:n)  p(mndH)  ,  C.  Budrow  

Audior  (4,1!N)  ])oundA)  !  do  

Anchor  (4. !(}.■<  |>ouiids)  '  do  

Anchor  (3.7.50  pounds)  do  

Anrhor  (3,4.'>0  i>«nindH)  *  do  

Anchor  (3.07.>  jioiinds)  do   ... 

'J0.040  poundsjiink  do  

IK.(>71  ])oiindrt  iiiuk  do  

2  :inrht»r  Htock.>4   A.  Powell  

LifV-pie.Hcr\  cr»   T.  P.  H.  Whitelow  . 

Mooring  swivL'ls  j  C.  Harlow  

L«it  wire  rope  I  do  

40.2.')'!  poundH.junk   do  

Lot  shakings  I  Davis  &.  Ford  


T»)tjil  . 


jinclior  (iJ.'t  pound.><). 


18S8. 

Mav  H   Pensacola. . 

Do  ....do  

Do    do  

D«.  do  

Do  do  

Do.  do  

Do  ■  do  [  I  anchor  (3>0  i>oundH)  |....do 


L.  Kanfman . 


Do. 


.do  . 


I  iinclior  (0:{.'i  ]M)un«lH)  '  do  . 

1  anrhor  (477  ])ouniU)  I  J.  Hallet . 

1  niu  hor  (4.'»0  ]Kiunds)   do  

1  anchor  {i'M\  jioundrt)  |  do  .... 

i  1  anchor  (4in)  pounds)   j  do  . 

I  an 


.|  1  anchor  (380  jiounds)  |....do  . 


1.20 
1.(0 
LS5 
.M 
l.» 
1.70 
7.«0 
3.50 
1SI.44 
12.50 
24.50 
1.00 
1.3i* 
.50 
78. 4^ 
68. 0» 
67.73 
44. 6H 
56.06 
4^97 
798.(4 
39S.09 
2.9a 
5.M 
39.37 
22.00 
86L96 
7.50 


2.735.69 


3.3S 

4.50 
4.56 
4.50 
4.56 
4.50 
4.  SO 
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Date  of  sale. 


May8  

Do  

Do  

Do  

Do  

Do  

Do  

Do  

Do  

Do  

Do  

Do  

Do  

Do  

Do  

Do  

Do  

Do  

Do  

Do  

Do  

Do  

Do  

Do  

Do  

Do  

Do  

Do  

Do  

Do  

Do  

Do  

Do  

Do  

Do  

Do  

Do  

Do  

Do  

Do  

Do  

Do  

Do  

Do  

Do  

Do  

Do  

Do  

Do  

Do  

Do  

Do  

Do  

Do  

Do  

Do  

Do  

Do  

Do  

IV)  

Do  

Do  

Do  

Do  

Do  

Do  

Do  


Where  sold. 


Materials  sold. 


Pensacola  

...do  

...do  

..do  

...do  

do  

...do  

...do  

...do  

....do  

....do  

..-.do  

....do  

,...do  

. ...do  ......... 

....do  


...do  . 

..  do. 

...do  . 

...do. 

...do. 

...do  . 

...do  . 

...do  . 

...do  . 

...do  . 

...do  . 

...do. 

...do  . 

...do  . 

...do  . 

...do  . 

...do. 

...do. 

...do  . 

...do  . 

...do. 

...do. 

...do  . 

...do  . 

...do  . 

...do  . 

...do  . 

...do  . 

...do  . 

...do  . 

...do  . 

...do  . 

...do  . 

..  do  . 
'....do  . 
I. ...do  . 

'....do. 
....do  . 
...do  . 
....do  . 
....do  . 
....do. 
....do  . 
....do  . 
....do  . 
....do  . 

 do  . 

;  do  . 

!.-..do  . 
do  . 


Parchasers. 


1  anchor  (635  pounds)  

1  anchor  (632  pounds)  

1  anchor  (630  pounds)  

1  anchor  (610  pounds)  

1  anchor  (600  pounds)..  

1  anchor  (506  pounds)  

1  anchor  (350  pounds)  

1  anchor  (335  pounds)  

1  anchor  (313  pounds)  

1  anchor  (310  pounds)  

1  anchor  (287  pounds)  

1  anchor  (275  pounds)  

1  anchor  (220  pounds)  

1  anchor  (125  pounds). .....  . 

1,094  pounds  rope  (5i-inch)  . . 
2,628  pounds  rope  (5-inch) 
2,945  pounds  rope  (4^inch) .. 

],88o  pounds  rope  (4-inch)  

1,517  pounds  rope  (3^inch)... 
1,282  poundH  rope  (2i-inch) . . . 

1  ancnor  (3,750  pounds)  

1  anchor  (2,800  pounds)  

1  anchor  (1,827  pound*)  

1  anchor  (1,620  pounds)  

1  anchor  (1,600  pounds)  

1  anchor  (1,520  pounds)  

1  anchor  (1,510  {lounds)  

1  anchor  (1,220  pounds)  

1  anchor  (1.200  pounds)  

1  anchor  (1,180  pounds)  

1  anchor  (1,112  pounds)  

1  anchor  (1,005  pounds)  |  do 

1  anchor  (1,000  pounds)  ■  do  

1  anchor  (090  pounds)  i  —  do  

1  anchor  (070  pounds)  ,  J.  Barry  

1  anchor  (056  pounds)  I  M.  Schwarts  . 

1  anchor  (820  pounds)  j  L.  Boly  

1  anchor  (755  pounds)  i  do  

1  anchor  (750  pounds)  do  

1  anchor  (745  jtounds)   do 


F.  Bannerman  

...do  

....do  

...do  

....do  

...do  

...do  

...do  

...do  

...do  

...do  

...do  

...do  

...do  

W.  U.  Hutchinson  . 

J.  Hallet  

W.  H.  H.  Cory  

L.  K.  Hirsch  

H.  Horsier  

Captain  Xord  

W.  H.  H.  Cory  

M.  Schwarts  

J.  Barry  

...do .:  

L.K.  Hirsch  

...do  

J.  Barry  

L.K.rilrsch. ...... 

L.  Boly  

L.  K.  Hirsch  

M.Burke  


Amount 
realized. 


I 


I 


1  anchor  (740  poundH)  do  . 

1  anchor  (740  poundit>   M.  IL  Heilp  

1  anchor  (720  pounds)  do  

1  anchor  (715  pouudH)  do  

1  anchor  (700  poundH)  do  

1  anchor  (690  }H)undM)  do  

1  anchor  (660  pouud.H)   L.  Kaufman  

1  anchor  (660  i>oundH)  '....do  

1  anchor  (655  poundH)  : — do  

461  pounds  rope  (l^  inch)   Captain  Noxd  

1.410  pouudM  rope  (7-iuch)  '  M  Burke  

2,784  pounds  rojMj  (84.inch)  ■  J.  Hallet  

4.U86  jmundH  rope  (7{-iiirh)   W.  H.  Hutchins'^n. 

3,748  poundH  rope  ( lo.inrh)   W.  II.  H.  Cory  

2.H31  pounds  rope  (U-inch)  \  M.  Burke  

2.400  iMmuds  ropo  (8-iuch)   W.  H.  H.  Cory  

1.806  poundH  ropu  (7-iiich)  |  M.  Burke  

1,554  pounds  rope  (6|-inch)  i  do  

4.221  {KmndH  ropo  (5-inch)  manilla  ,  W.  il.  H.Cory  

I,  821  poundrt  ropo  (4i-inch)  manilla.  M.  Burke  

II.  220  pounds  junk   J.  Hallet  

2.7(15  feet  manjUa  f:ill     M.  Burke  

18  dish  covern,  tin  ,  A.  E.  Hamilton  

2  dinh  covers,  wire  '  do  

83  (lintM  I  do  

1.HH7  thimbles,  iron 

lOH  JcWHharjis  do 


Total  . 


188a 

January  18. ..:  League  iMlaml... 

Do  '....do  

Do  I. ...do  

Do  |....do  

Do  .....do  

Do  ....do  

Do  I. ...do  


\ 


25.50 

1,734.86 

1 1  jdcruperH   T.  Dreyfus. 

1  inui  kettle  ■  do  , 

13  tinder  Ihixoii  \  do  

candlentickH  '  do  

2,025  pounds  canvas   M.  Burke... 

6,465  ponndfi  sheer  fall   M.  J.  Ash  . . 

7,083  pounds  wire  rope   M.  Burke. .. 
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Date  of  sale. 


Where  sold. 


Janoary  18  . 
Do  ..... 

Do  

Do  

Do  

Do  : 

Do  

Do  

Do  

Do  

Do  

Do  

Do  

Do  

Do  

Do  

Do  

Do  


Do.. 
Do.. 
Do.. 
Do.. 
Do.. 
Do.. 
Do.. 
Do.. 
Do.. 
Do.. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 


Lea^gne  Island . 

iiidoiJI"!!!"* 

...do  

...do  

...do  

...do  

...do  

...do  

...do  

...do  

...do  

...do  

...do  

...do  

...do  

...do  

...do  

|....do  

...do  

I. ...do  

.-..do  

....do  

;....do  

i....do  

....do  

I. ...do  

j  do  

I  do  

I. ...do  

...do  

I. ...do  

....do  

do  

:.-..do  

I. ...do  

....do  

...do  


Materials  sold. 


16  blocks  

6  hawsers  , 

1  tow  line  

Chains,  spans,  guys  

3  seines  

2,005  pounds  chain  

2,735  pounds  old  rope  

705  pounds  clew  irons  

5  hemp  messengers  

1  hemp  hawser  

2  manila  hawsers  

Composition  chain  

670  feet  rubber  hose  

7  rigging  screws  

Left-handed  rope  

Manila  shakings  1  

23  coils  spun  yum  

22  coils  ratline  

1  manila  hawser  

Bolt  rope  

Manila  hawsers  

Lot  old  rope  

27  boat  stoves  

10  coils  spun  yam  

2  table  covers,  etc  

Fire  extinguishers  

2  wnt«r  coolers  

3  life  suits  

Chain  cable  (117,797  pounds) . 

7.  blocks  

4,*265  pounds  hawsers  

5  man  ilia  hawsers  

2  man  ilia  hawsers  

7  manilla  hawsers  

do.. 


Purchasers. 


Anaonit 
realised. 


5,910  pounds  hawsers. . 

Lot  hemp  rope  

1  galley  


M.  Burke  >. 

M.  J.  Ash  

...do  

J.  Dreyfus  

....do  

Nolan  Brothers  

J.  McCusker  

F.  Bannerman  

M.  Bnike  

...do  

S.  A.  Comey  

Hamill  

J.  MoHugh  

M.  Burkw  

M.  J.  Ash  

M.  Burke   

F.  Bannerman  

M.  Burke  

8.  A.  Comey  

E.  J.  Fitzgerald ... 

M.  Burke  

...do  

S.  A.  Comey  

Fitzgerald  

T.  W.  Cook  

Henry  

J.  Dreyfus  

George  Williams... 

M.  Burke  

Hallet  

F.  Bannerman  

M.J.  Ash  

F.  Bannerman  

M.  Burke  

S.  A.  Comey  

M.J.  Ash  

W.Fitzgerald  

Purvis  Sl  Son  


J! 


Total., 


$1.10 

669.87 

5.50 
38.  U» 
35.0 

101  Si 

S.S3 
164.19 
38.49 

loftsa 
aoo 

.5* 
66.75 
2.09 
7KK 
73.13 
17.33 
176L94 
2.60 
8.M 
83.75 
78.32 
2.56 
9.09 
LOO 
2.63 
1.177.97 
LS9 
101.29 
839.72 
166.04 
052.06 
67a  00 
221.63 
7.19 
67.50 


S.61&8tf 


1887. 
August  30.. 

Do  

Do  

Do  

Do  

Do  

Do  

Do  

Do  

Do  

Do  

Do  

Do  

Do  

Do  

Do  


I  New  York. 

.-..do  

 do  

j  do  

...do  

!  ...  do  

I  do  

.do  

.do  

do  

.do  

do  

.do  

do  

do  

.do  


Do  

Do  

Do  

Do  .... 

Do  

Do  

Do  

Do  

Do  

Do  

Do  

Do  

Do  

1)0  

Do  

Do  

Do  

Do  


Anchors  and  jowsharps  !  K.  DriscoU  

Awl-handlws   8.O.  Windemite... 

Tinder  boxes,  etc   !  S.  Hurley  

Lot  hammocks  and  bags   ]  Mr.  MoMahoD  


do. 
£.  Drisooll. 
Mr.  Stem.. 
E.  DriscoU. 
Mr.  Cook.: 


..do  . 
..do  . 
..do  . 
.  .do  . 
..do  . 
..do  . 
..do  . 
..do  . 
..do  . 
..do  . 
..do  . 
.  do  . 
..do  . 
..do  . 
..do  . 
..do  . 
..do  . 
..do  . 


Coir  bruHlics,  etc. 
Anti  Lathel  powder  . 
Lamp  chimneys,  etc. 

Scrap  brass,  etc  

Chain  surges  

Lot  canvas  '  Daniel  Kane  

Fids,  scrapers,  etc  '  Peter  Young  

Firo  extinguishers,  etc  |  do  

22,000  pounds  cast  iron   E.  DiiscoU  

180,  TiOn  pounds  scrap  iron   do  

112, 070  pounds  scrap  iron  >  Mr.  Gibson  

Hooks  and  thimbles,  hand  and    Mr.  Abbey  

leg  irons.  I 

Leading-hose,  etc   E.  DriscoU  

Cork  jackets  do  

MalletH,  etc  ■  do  

Xeat's  foot  oil  and  varnish  — do   

Handy  i)illy  pumps   Peter  Young  

Lot  stationery   E.  DriscoU  

C«>oking  utentiils   -  do  

30  stoves   Mr.  Buckley  

900  pounds  shackles   E.  DriscoU  

Brass  square,  win>  splicers,  etc         S.  G.  Wintemits  . .. 

Lot  basms,  tubs,  etc   Mr.  St^'in   

Hemp  hawHers  '  Mr.  Gibson  

Manilla  hawsers  do   

Hemp  rigging  do  

 do  i  do  

Manilla  rigging  \  do  

ManiUa  towlines   Daniel  Kane  

Wire  rigging  !  E.  DriscoU  


173.19 
LOO 
4.  OP 
IT&OO 
15.00 
la09 
LOO 
36. 8<* 
0.00 
065.00 
12.00 
80.00 
137. 5u 
1,128.68 
704. 18 
83w07 

175.00 
12.00 
&.0«» 
110.09 
135.  €0 
15.00 
60.00 
5.00 
7.29 
9.00 
39.00 
22128 
4.49QL47 
2.947.01 
1,272.70 
1,856.45 
119.81 


BEPORT  OP  THE  SECBETARY  OP  THE  NAVY. 
Statement  of  sale  of  condemned  materials,  eto.— Continued. 


77 


Where  aold. 


]^taterialB  sold. 


Purchasers. 


Uo.. 
Do. 
Do. 


Now  York   Chain  cable  

...do   Table  fumitare  

. .  .do   SpittoonSf  etc  

...do   Lot  curtains  and  table  covers. . 

...do   Mattresses, pillows, etc  

...do   2.540  pounds  clippings  

...do   Dish  covers  

. .  .do   Table  furniture  

...do   Lot  glassware  

...do  I  10,670  pounds  shakings   Daniel  JCane. 

do   Uope  Jacks  and  rope-laying  ma-  i  Peter  Young 

chines.  i 


B.Driscoll  

SSamuel  Hurley.... 

...do  

Mr.McMfthon  

Thomas  Allen  

Daniel  Kane  

J.  G.  Warner  &.  Co. 

Mr.  Stem  

Mr.  Fulton  . 


do. 
.do. 
do. 
.do. 
do. 
do. 
do. 
do  . 
do. 
do  . 
do. 
do. 
do  . 
do. 
do  . 
do. 
do  . 
do. 
do  . 
do  . 
do. 
do  . 
do  . 
do  . 

 j....do  . 

Do   ...  do 


Total. 


! 

Cushion  covers  j  L.K  Lunt  

Mirror  frames  •  J  do  

Curtains  j   do  

Diah  covers  I  do  

Shoe  knives  i  do  ..,  

Sail  knife   ....do  

Measuring  line  '  do  

Hose,  rubber  I  K  L.  Fitzgerald . 

Hose, canvas  '....do  . 


.do. 
do. 
..do  . 


Bake-ovens 

Lite-preservers  

Seine  

ShoveU  and  pokers. . . 

Chain-slings  

Thimbles  

Anchor  

 do  

Hemp  shakings  

Wire  rope  

Manilla  hawser  

 do  

 do  

 do  

Hemp  rope  

Hemp  hawser  

 uo   

Hemg  rope,  left-hand . 

Hemp  rope  

.do  . 


L.  E.  Lunt  

S.  McKenna  . . . 
Thomas  Fowle. 

L.  £.  Lunt  

S.  A.  Comey  . . . 

...do  , 

A.  J.  McShane .. 

...do  

Nolsn  Bros  

L.  E.  Lunt  

T.  W.  Brophy... 

Nolan  Bros  

T.W.  Brophy... 

...do  , 

Jos.  Hancock  . . . 

S.  A.  Comey  

W.  Lynch  

J.  RoWrtson  

W.  Lynch  

J.  Kobertson  

I  M.J.  Ash. 


Caah  dtpoaited  on  account  of  lots  sold,  but  not  romove<1 ;  forfeited  by  terms  of  sale 
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Statement  of  expenaca  attending  sales  ai  public  auction. 


Sale  of  October  11  and  12,  1887,  at  Portfimouth,  N.  H. : 

Aactioneer's  fees  ,  $197.40 


Sale  of  March  6, 1888,  at  Wasbington,  D.  C. : 

Auctioneer's  fees   147.69 

Advertising   3^.70 

Printing   a«i4 


192.13 

Sale  of  September  20, 1887,  at  Mare  Island,  Cal. : 

Auctioneer's  fees   G-*.  3? 


Sale  of  May  8, 1888,  at  Ponsacola,  Fla. : 

Auctioneer's  fees  and  other  expenses   120.  ftJ 

Sale  of  August  30, 1887,  at  N»iw  York : 

Auctioneer's  fees  and  other  expenses  «   705.  fi7 

Sale  of  September  22  and  23,  li?87,  at  Boston'.  Mass. : 

Labor   36.52 

Advertising  and  printing  -  

Auctioneer's  fees   3!>,iy 


79.a 

liecapitulation. 

Total  sales   f50, 909.09 

Total  expenses   1, 373. 63 


Amount  turned  into  Treasury   49, 535. 47 
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Ho.  6.— BUBEAU  OF  HAYIGATIOir. 


Bureau  of  Navigation,  Navy  Department, 

Washington,  October  25, 1888. 

Sir:  I  have  the  honor  to  submit  the  anuual  report  of  the  operations 
of  the  Bnreaa  of  Navigation  for  the  past  year,  together  with  the  esti- 
mates for  its  support,  and  that  of  the  offices  under  it,  and  for  the  ex- 
penditures which  will,  in  my  opinion,  be  necessary  for  the  naval  serv- 
ice daring  the  fiscal  year  ending  June  30, 1890. 

Included  in  this  report,  and  transmitted  herewith,  are  the  reports  of 
the  Superintendent  of  Compasses;  the  Naval  Inspector  of  Electric 
Lighting ;  the  Naval  War  College ;  the  Hydrographic  Office ;  the  Na- 
val Observatory ,  and  the  Nautical  Almanac  Office. 

Nautical  instruments. — Forty  chronometers  of  domestic  manufacture 
have  been  given  a  six  months'  competitive  trial  at  the  Naval  Observ- 
atory during  the  past  year.  Fourteen  of  these  instruments  have  been 
purchased  for  the  naval  service.  The  chronometers  now  obtained  are 
much  superior  to  those  purchased  in  former  years,  a  result  due  di- 
rectly to  the  careful  tests,  at  varying  temperatures,  now  made  previous 
to  purchase.  Chronometers  of  foreign  make  are  no  longer  purchased  for 
the  Navy. 

Sextants  and  glasses  are  now  examined  at  the  Naval  Observatory 
l)efore  purchase  or  issue.  A  standard  spy-glass  has  been  approved,  to 
which  all  future  purchases  will  be  required  to  conform.  A  similar  step 
is  in  contemplation  with  regard  to  binocular  glasses,  and  when  this  is 
consummated  the  service  will  thereafter  be  in  possession  of  glasses 
greatly  superior  to  those  heretofore  in  use. 

Ten  old  7J-inch  and  thirty  boat  compasses  have  been  altered  during 
the  past  year  to  conform  to  the  standard  patterns.  For  want  of  suffi- 
cient funds  the  repairs  of  a  considerable  number  of  compasses  have 
been  deferred. 

Ten  compensating  binnacles  of  an  improved  kind,  intended  for  the 
new  cruisers,  are  in  course  of  construction. 

I  beg  to  refer  to  the  appended  report  of  the  Superintendent  of  Com- 
passes for  the  details  of  the  preliminary  observations  for  establishing 
the  magnetic  conditions  of  the  new  vessels. 

Ships^  libraries. — Additional  professional  books  have  been  added  to 
the  libraries  of  cruising  ships,  which  now  comprise  more  than  five  hun- 
dred volumes.  These  library  books  are  intended  for  the  use  of  all  offi- 
cers and  enlisted  men  attached  to  cruising  vessels,  and  are  much  appre- 
ciated during  the  long  and  tedious  cruises  abroad. 

Electric  lighting. — I  beg  to  call  your  attention  to  the  report  of  Lieu- 
tenant Commander  R.  B.  Bradford,  the  naval  inspector  of  electric  light- 
ing, which  sets  forth  in  detail  the  operations  of  the  Bureau  during  the 
past  year  in  the  matter  of  introducing  electric  lights  into  naval  ships. 

7'J 
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I  ask  for  your  favorable  cousideration  of  this  important  subject.  The 
first  man-of-war  in  the  world  to  be  lighted  by  electricity,  the  Trenton, 
was  installed  under  the  direction  of  this  Bureau,  under  an  approropria- 
tion  especially  asked  for  by  the  Bureau  for  that  purpose.  From  the  first 
this  method  of  lighting  has  been  successful,  and  it  is  now  conceded  that 
no  ship  is  complete  without  electric  lights;  they  have  been  proved  be- 
yond a  doubt  to  exert  a  direct  and  salutary  influence  upon  the  sanitary 
condition,  the  discipline,  aud  the  efficiency  of  vessels  of  war. 

By  placing  the  entire  subject  of  electric  lighting  in  the  hands  of  one 
expert  inspector,  great  progress  has  been  made  in  perfecting  the  special 
appliances  required  for  installing  ships.  The  new  ships  now  being 
lighted  will  have  very  superior  installations. 

Previous  to  this  year  estimates  for  lighting  ships  of  war  have  been 
included  with  other  supplies  in  a  lump  sum.  This  has  been  continainl 
for  the  next  fiscal  year  in  order  that  there  may  be  an  approi^riation 
available  for  unforeseen  necessities  in  the  way  of  supplying  material 
and  for  maintenance.  In  addition  estimates  are  submitted  for  pur- 
chasing plants  ibr  specific  ships  which  are  not  otherwise  provided  for. 
Estimates  for  increasing  the  size  of  the  plants  of  the  Baltimore  slu^ 
Charlcffton  are  also  submitted,  as  the  plants  being  put  in  by  the  con- 
tractors are  too  small  to  supply  the  increased  demands  for  electricity  in 
these  ships. 

Ocean  ffitrveys.— The.  surveying  work  of  the  Ranger  in  the  Pacific  has 
continued  in  a  satisfactory  manner.  For  the  benefit  of  vessels  trading 
between  San  Francisco  and  the  ])orts  of  Mexico  and  Central  America, 
the  coast  of  Lower  California  is  being  carefully  examined  and  the  charts 
resulting  are  issued  by  the  Hydrographic  Office  in  ia  rapid  and  credit- 
able maimer. 

In  addition  to  the  strictly  hydrographic  work  of  this  vessel,  excellent 
magnetic  aud  topographic  work  has  been  done  by  the  shore  parties. 

Valuable  surveys  have  also  been  made  by  the  Mohican  in  Samoa  and 
by  the  Vandalia  iit  the  Sandwich  Islands. 

The  Pahs  and  Kssex  in  Corea,  aud  the  Yantlc  and  Enterprise  in  the 
Atlantic  deserve  special  mention  for  useful  hydrographic  surveys  and 
deep-sea  soundings. 

Tlie  Pacific  is  dotted  all  over  with  shoals  and  islands  concerning 
which  very  little  is  known ;  while  the  charts  of  some  parts  of  the  West 
Indies  and  the  Spanish  Main,  frequented  by  American  commerce,  are 
known  to  be  far  from  coiTect. 

The  Uydrographer  has  called  attention  i)articularly  to  the  necessity 
for  an  examination  of  the  bar  at  the  mouth  of  the  Orinoco.  The  incon- 
venience of  detailing  a  ship  of  war  for  continuous  surveying  operations 
requiring  spt»cial  outfits  and  the  increasing  demands  of  commerce  for 
charts  of  little-known  localities,  make  it  advisable  for  the  Department 
to  have  at  least  two  i)roperly  found  steamers  in  the  Atlantic  and  Pa- 
cific for  this  kind  of  work. 

DerrUctJi.—  l  again  strongly  recommend  that  a  small  vessel  be  as- 
signed to  the  duty  of  destroying  or  removing  from  the  track  of  vessels 
approaching  our  great  Atlantic  sea-ports,  the  many  wrecks  and  portions 
of  wrecks  now  so  dangerous  to  coasting  and  foreign  vessels. 

This  can  be  done  at  small  expense,  as  no  si)ecial  fittings  are  required. 

Requests  for  the  removal  or  destruction  of  wrecks  are  constantly  re- 
ceived from  maritime  and  other  associations,  which  fre(juently  can  not 
be  comj)lied  with  because  of  the  want  of  a  vessel  for  such  work. 

LongiimU  measurements  and  magnetic  observations. — Lieut.  J-  A.  ITor- 
ris,  with  a  party,  will  leave  the  United  States  in  November  for  the  pur- 
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pose  of  determiuin^  tlie  longitnde  by  telef^rapbic  signals  and  making 
magnetic  observations  at  the  following-named  points :  Vera  Cruz,  Mex- 
ico; Coatzacoalcos,  Mexico;  Saliua  Cruz,  Mexico;  La  Libertad,  Salva- 
dor, and  San  Juan  del  Sur,  Nicaragua. 

Telegraph  lines  now  extend  from  Vera  Cruz,  by  cable,  to  Coatzacoal- 
cos, thence,  by  land,  across  the  Isthmus  of  Tehuantepec  to  Salina  Cruz, 
on  the  Pacific  coast.  From  Saliua  Cruz  a  cable  extends  to  the  south, 
touching  at  La  Libertad,  San  Juan  del  Sur,  Panama,  and  several  points 
on  the  South  American  coast. 

The  differences  of  longitude  to  be  measured  by  telegraph  are  between 
the  various  i>brts  mentioned,  from  Vera  Cruz  to  San  Juan  del  Sur.  The 
longitude  of  Vera  Cruz  was  established  in  the  spring  of  1883,  and  that 
of  Libertad  from  Panama  in  1884.  The  expedition  proposed  for  this 
winter  will  connect  these  i>oiuts,  thus  making  an  unbroken  series  of 
telegraphic  measurements,  extending  from  Washington  to  Cordova,  in 
the  Argentine  liepublic,  and  will  also  put  in  the  measurement  from 
Libertad  to  San  Juan  del  Sur,  near  the  Pacific  terminus  of  the  proposed 
Nicaragua  canal.  The  im])ortance  and  amount  of  this  work  will  render 
it  advisable  to  keep  this  thoroughly-equipped  party  in  the  field  for  a 
considerable  time  to  come. 

Ifydrographic  Office, — The  report  of  the  Hydrographer  shows  in  de-  * 
tail  the  oi)enitions  of  this  important  office.   The  branch  offices  in  our 
sea  board  cities  continue  to  be  of  great  value  to  maritime  communities, 
and  also  to  the  Department,  and  should  be  liberally  supported. 

Attention  has  been  i)reviously  called  to  the  fact  that  the  present 
quarters  of  the  Hydrographic  Otlice  are  entirely  inadequate.  Greater 
economy  in  time  and  labor  would  follow,  and  better  results  could  be 
accomplished  if  tho  Hydrographic  Office  were  ])laced  in  a  building 
siK'cially  constructed  for  it.  As  the  supply  of  valuable  engraved  cop- 
per-plates is  rajndly  increasing  beyond  the  capacity  of  the  room  for 
storage,  and  as  the  printing  of  the  charts  can  not  be  carried  on  in  a 
building  devoted  to  otlice^,  unless  specially  built,  a  plain  fire-proof  build- 
ing should  be  construetetl,  giving  plenty  of  light  for  the  engravers  and 
draughtsmen,  and  so  arranged  as  to  render  all  parts  of  it  e^isilyand 
quickly  accessible.  1  would  suggest,  therefore,  that  an  appropriation  be 
recommended  lor  the  construction  of  a  specially  adapted  building,  and 
that  in  the  mean  time  an  increased  appropriation  be  obtained  for  the 
renting  of  buildings  of  suflicient  capacity. 

Nautiral  Almanac  Office. — The  report  Of  the  Superintendent  shows 
the  work  performed  <luring  the  past  year.  The  American  Nautical  Al- 
manac for  1891  was  issued  from  the  press  in  April  last,  and  of  the  vol- 
ume for  1802,  325  pages  are  in  type.  The  computations  for  the  volumes 
of  1893  and  1894  are  in  a  state  of  forwardness. 

The  preparation  of  new  tables  of  the  planets  is  also  progressing  fav- 
orably. 

Kaval  Observatory. — The  n»])ort  of  the  Superintendent  of  the  Naval 
Observatory  details  the  work  performed  with  the  great  equatorial,  transit 
circle,  and  other  instruments,  which  have  been  in  constant  use  when 
the  weather  permitted.  Attention  is  called  to  the  backward  state  of 
the  work  of  the  transit  (rirclc,  owing  to  the  want  of  a  sufficient  force 
of  computers,  and  two  additional  computers  are  asked  for ;  this  request 
meets  with  the  approval  of  the  iiureau. 

The  chronometer  and  time  service  department  has  been  increased  in 
efficiency  in  various  ways. 

The  daily  time  signal  at  noon  of  the  seventy -fifth  meridian  has  been 
sent  over  the  wires  of  the  Western  Union  Telegraph  Company,  and 
lll>94— N  88  G 
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time-balls  bave  been  dropped  at  various  points  on  tbe  coast.  In  the 
estimates  for  tbe  support  of  tbe  Observatory  an  appropriation  of  85 
is  asked  for  to  maintain  tbis  service  properly  and  to  extend  its  bei  t# 
to  otber  commercial  cities.   This  estimate  meets  with  tbe  hearty  ap- 
proval of  tbe  Bureau,  and  tbe  special  attention  of  tbo  Departmeot 
asked  to  tbis  iuiportant  item. 

Tbe  Gardner  system  continues  successfully  to  supply  the  various  pob- 
lie  buildings  in  tbis  city  with  tbe  standard  time  from  the  Observatoiy. 
and  bas  been  definitely  adopted  by  tbe  Patent  Office  to  the  exclusioD 
of  all  others. 

Tbe  work  of  tbe  magnetic  observatory  bas  been  pursued  daring  the 
year,  and  the  results  will  be  ready  for  publication  at  an  early  date. 

The  report  of  Lieut.  A.  G.  Winterhalter  on  tbe  International  Astro- 
photographic  Congress  is  now  in  press,  and  will  shortly  be  followed  by 
that  on  the  various  observatories  visited  bybim  while  in  £uroi>e  uuder 
the  orders  of  the  Department. 

Attention  is  especially  called  to  tbe  proposed  cliartinfi:  of  the  heavens 
by  the  photographic  process  and  the  necessity  for  an  adequate  appro- 
priation to  enable  the  Observatory  to  perform  its  share  of  this  great 
work. 

Work  upon  the  new  Observatory  on  Georgetown  Heights  has  begun. 
It  will  be  necessary  in  order  to  the  uninterrupted  progress  of  the  work 
that  the  appropriation  for  the  next  fiscal  year  be  made  immediately 
available,  an<l  the  whole  amount  asked  for  should  be  granted,  aA  it 
will  be  required  during  the  fiscal  year  1800. 

JJepartment  Ubrary^The  Department  library  has  received  the  usual 
accessions  during  tbe  past  year.  The  preparation  of  tbe  eatalogne  I 
been  nearly  completed,  and  will  be  printed  tbis  year,  if  possible.  Ine 
selection  ot'  works  for  the  library  has  been  rigidly  confined  to  the  neeib 
of  the  Department,  and  no  books  are  purchased  save  those  of  a  profes- 
sional or  technical  character,  or  such  as  are  required  for  i-eferenco 
the  various  branches  of  naval  investigation.  The  indispensable  aua 
constantly  increasing  material  for  study  in  the  various  professional 
journals  imposes  upon  the  library  the  necessity  of  devoting  a  cousider- 
able  sum  to  these  acquisitions.  This  fact,  and  the  heavy  cost  of  cer- 
tain technical  but  absolutely  necessary  ])ublication8,  make  it  desirable 
to  increase  the  appropriation  from  the  amount  allotted  last  year,  namelyt 
81,000,  to  82,500,  as  provided  i)rior  to  tbe  fiscal  year  1885-^80.  The  re- 
duced amount  does  not  meet  the  actual  necessities  of  tbe  Department 

Naval  War  Jiecordn. — The  preparation  of  the  Naval  War  liecords  fur 
publication,  first  directed  by  Congress  in  tbe  act  of  July  7,  1884,  hs» 
hitherto  made  slow  progress,  owing  to  the  smallness  of  tbe  clerical 
force  authorized  for  the  work.  By  the  act  of  July  11,  1888,  the  force 
was  ibr  the  first  time  i)laced  on  such  a  footing  as  to  enable  the  office  to 
make  a  substantial  beginning.  In  order  to  carry  it  on  to  completioD 
within  a  reasonable  time  it  is  absolutely  essential  that  the  namber  of 
clerks  and  copyists  should  be  now  increased,  and  estimates  have  been 
submitted  with  tbis  object. 

The  imi>ortance  and  value  of  these  records  have  been  frequently 
alluded  to  in  my  rejmrts,  but  I  now  call  attention  to  tbe  subject,  as  Con 
gress,  by  its  action  hist  year,  has  shown  its  intention  that  the  work 
should  be  siTiously  prosecuted.  Tliere  is  no  doubt  wbjitever  that  the 
Army  War  Hcconis,  for  the  compilation  of  which  a  liberal  provision  bas 
been  made,  form  to  day  one  of  the  most  valuable  and  most  sought-after 
of  all  the  Government  ,i)ublications.  The  naval  records  are  of  eqnal 
importance,  and  demand  equal  attention.   Without  them  tbe  record  is 
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iocomplcte.  In  some  respects  they  are  even  more  important  tlian  those 
of  the  Army.  The  civil  war  is  not  only  the  first  war  in  which  naval 
operations  on  a  great  scale  have  been  conducted  since  the  introduction 
of  steam,  but  it  is  the  only  war  in  which  those  modern  appliances  have 
been  used  which  have  revolutionized  the  art  of  naval  warfare.  The  only 
operations  of  any  magnitude  with  rams,  with  torpedoes,  with  iron  clads, 
with  rifled  ordnance,  and  it  might  be  added  with  steain-vessels,  that 
can  be  studied  by  the  professional  man  are  those  of  the  war  of  1861- G5. 
The  maintenance  of  a  steam  blockade  and  the  employment  of  commerce- 
destroying  steam-cruisers,  two  of  the  most  important  operations  of 
modern  war,  occurred  only  in  this  conflict.  To  place  this  record  in  a 
permanent  and  accessible  form,  where  it  can  be  referred  to  by  the  naval 
service,  by  the  executive  and  legislative  departments  of  the  Government 
in  their  efforts  to  insure  the  highest  efliciency  in  the  Xavy,  and  by  the 
public  generally,  is  the  object  of  this  publication,  which  clearly  ought 
to  appear  side  by  side  with  that  of  the  War  Department. 

The  necessity  of  speedy  action  in  providing  for  tlie  work  is  apparent, 
by  reason  of  the  fact  that  a  large  quantity  of  ollicial  correspondence 
at  the  close  of  the  war,  as  is  well  known,  remained  in  private  hands, 
and  is  thus  in  danger  of  loss  or  destruction.  Each  year's  delay  makes  it 
more  diflicult  to  obtain  these  papers,  and  the  otlice  with  its  present  lim- 
ited force  is  unable  to  handle  them.  It  is  therefore  desirable  that  no 
time  should  be  lost  in  putting  the  force  upon  its  proper  footing. 

The  estimates  submitted  for  an  increase  include  three  clerks  bf  class 
4,  one  of  them  to  be  em])loyed  in  indexing  the  work  and  another  in 
tiie  preparation  of  statistical  tables.  The  third  will  be  employed  in 
the  general  work  of  verification  and  classification.  The  absolute  accu- 
racy required  in  these  matters,  without  which  the  i)ublication  will  be 
valueless,  calls  for  a  high  standard  of  ability,  which  experience  has 
shown  can  not  be  obtained  in  the  h)wer  grades  of  the  clerical  force. 
The  remaining  clerks  asked  for  are  required  for  the  examination  of  bu- 
reau and  fleet  records,  of  navy-yard  records,  an<l  of  ollicial  papers  ob- 
tained from  ofticers  and  their  representatives.  Four  additional  copy- 
ists are  askeil  for  at  $900  each.  These  are  urg(^ntly  needed  for  the 
actual  work  of  copying  records,  it  being  foniid  that  the  best  qualified 
copyists  presented  by  the  civil  service  will  not,  as  a  rule,  accept  the 
lower  rate,  since  other  branches  of  the  service  orter  them  better  com- 
pensation, although  there  is  no  branch  where  greater  accuracy  is  re- 
quired. An  assistant  messenger  is  also  urgently  needed,  and  an  esti- 
mate has  been  submitted  therefor. 

For  the  stationery  and  other  conling(Mit  expenses  of  theoflice  of  Naval 
War  Jtecords  a  moderate  estimate  of  ><r>00  lias  been  submitted.  This  is 
obviously  necessary,  as  there  is  no  provision  at  present  made  by  law 
for  this  purpose. 

It  is  earnestly  hoped  that  Congress,  having  made  a  good  beginning 
of  this  very  important  work,  may  now  be  induced  to  push  it  to  speedy 
completion. 

A'iival  War  College. — The  fourth  annual  session  of  the  Naval  War 
College  opened  on  the  0th  of  August.  The  programme  ns  reported  by 
Gapt.  A.  T.  Mahan,  V.  S.  Navy,  thr  ])ri*si(UMit  of  the  college,  shows  a 
continued  improvement  and  4'xt<'nsi(»n  in  tiu^  course  t)f  study.  Instruc- 
tion was  given,  as  in  jirevious  years,  by  lectures  and  by  oral  discussion. 
The  more  important  courses  iinihuhMl  hM*tun*s  on  navai  history,  involv- 
ing the  consideration  of  naval  power  as  a  strategic  factor  of  war,  and 
the  tactical  employment  of  naval  forces,  by  the  president  of  the  college ; 
on  naval  strategy  and  fleet  battle  tactics  iuid  the  strategic  features  of 
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the  Gulf  Coast,  also  by  Captain  Malian ;  on  sea-coast  defense,  by  GeBeral 
II.  L.  Abbot,  Corps  of  Engine<u'S,  U.  S.  Array,  and  on  military  strate£:y, 
by  First  Lieut.  J.  P.  Wisser,  First  U.  S.  Artillery ;  on  the  naval  con- 
ditions of  the  war  of  181!i,  by  Theodore  Roosevelt,  esq.;  on  tbe  tactics 
of  the  ram,  by  Commander  P.  F.  IIarrin«:ton,  U.  S.  Navy ;  those  of  tbe  | 
by  Lieut.  J.  F.  Meiers,  and  of  the  torpedo,  by  Lieut.  D.  Keune<ly ;  on  cum- 
mercial  sea-routes  and  the  strategic  features  of  the  Pacific  coast  of  the 
United  States,  by  Lieut.  Commander  C.  U.  Stockton ;  on  the  naval  war 
game,  by  Lieut.  McCarty  Ijittle ;  on  naval  gunnery,  by  Lieut.  J.  F.  Meijrs: 
on  naval  reserves,  by  Lieut.  S.  A.  Staunton ;  on  the  strategic  stud^'  of 
lake  frontierof  the  United  States,naval  logistics,and  theduties  of  the^n- 
eral  staff',  by  Lieut.  C.  C.  liogers;  on  the  i)reservation  and  care  of  iron 
ships,  by  Naval  Constructor  K.  G-atewood ;  on  naval  hygiene,  by  Med- 
ical jiirector  K.  C.  J  Jean ;  and  on  interjiational  law,  by  Prof.  J.  11,  Solej'. 

The  above  programme  shows  that  the  course  at  the  Naval  War  Col- 
lege has  been  strictly  confined  to  the  purposes  for  which  the  institution 
was  intended,  and  is  at  the  same  time  comprehensive  and  searching 
within  its  proper  scope.   The  subjects  treated  are  of  the  first  in]ix>rtaDce 
to  the  naval  profession.   The  recent  tendency  of  intellectual  activity  in 
the  servic(^  lias  Ix^en  rather  towards  subjects  connected  with  the  develop- 
ment of  mat(?rial.    While  no  one  should  underrate  the  importance 
high  training  for  officers  in  this  direction,  it  must  be  admitted  that 
material  development  would  be  useless  without  a  corresponding  train- 
ing in  the  art  of  conducting  naval  wnr.   It  is  to  this  object  that  the 
Naval  War  ('oUege  is  devoted,  and  it  is  believed  that  it  has  hitherto 
fultilled  the  object  of  its  creation  as  far  as  the  limited  means  at  its  c 
mand  would  i)ermit.   Tiie  subjects  which  its  instructors  have  been  cahea 
upon  to  discuss  are  of  modern  growth,  and  have  received  little  system- 
atic treatment  in  imblislu'd  works,  especially  in  the  United  States. 
Text-books  as  such  hav(»,  therefore,  been  of  little  assistance,  and  itwa« 
necessary  that  the  brandies  of  naval  science  to  bo  taught  should  be 
largely  developed  by  the  instructors  themselves.    Much  credit  must  be 
accorded  to  the  officers  who  have  voluntarily  and,  for  the  most  i)art,in 
addition  to  other  duties,  given  their  time  and  labor  to  the  preparatiOD 
of  lectures  for  the  college.   Their  elforts  have  not  been  without  import- 
ant fruit,  for  the  institution,  whose  novel  plan  and  method  in  the  be- 
ginning awakened  sharp  professional  criticism,  has  steadily  g^rown  in 
favor,  and  now  counts  among  its  ardent  supporters  not  only  all  the 
otlicers  who  have  followetl  its  (bourses,  but  also,  it  is  believed,  the  great 
nia.jority  of  the  service  generally,  which  recognizes  in  the  college  tbe 
instrument  for  supi)lying  a  long  felt  want.    There  is  no  doubt  what- 
ever that  it  has  already  directed  the  attention  of  a  large  number  of 
officers  to  the  consideration  of  the  new  problems  of  naval  waiiare,  and 
has  stimulated  active  thought  nnd  reseanth  in  reference  to  these  prob- 
lems throughout  the  whole  service.    It  is  the  earnest  recommendation 
of  the  l>nreau  that  wliatev(*r  (!hanges  may  be  made  in  the  adminis- 
rative  relations  of  the  War  ( :0lleg<»,  nothing  may  be  done  to  interrupt 
the  attainment  of  its  nmin  object,  namely,  the  systematic  study  bv 
liaval  ollieers  of  the  juaetitte  and  methods  of  modern  war  a«  applied  to 
the  si)ecial  nc'cessilies  of  the  Cnited  States. 

The  IJnreau  would  desire  to  call  particular  attention  to  the  very 
valuable,  services  rendered  by  First  Lieut.  T.  11.  lUiss,  First  U.  S-  Ar- 
tillery, in  his  lectures  on  military  strategy,  during  the  three  years  of 
his  connection  with  the  college,  and  to  express,  at  the  close  of  his  term 
of  service,  its  sense  of  the  ffdelity  and  ability  with  which  his  datieB 
have  been  i)erformed. 


REPORT  OP  THE  SECRETARY  OF  THE  NAVY. 


85 


Naval  reserves. — I  beg  to  again  invite  yonr  favorable  attention  to  the 
subject  of  establishing  a  system  of  naval  reserves  to  meet  the  demands 
of  the  country  for  rapidly  manning  and  increasing  its  fleet  upon  the 
outbreak  of  war,  as  indicated  in  your  last  annual  report. 

At  present  no  means  exist  for  providing  the  licet  with  a  single  trained 
man  beyond  the  number  prescribed  by  law  for  the  peace  establishment, 
and  it  would  seem  that  no  argument  should  be  necessary  to  secure  the 
required  legislative  authority. 

The  study  and  energy  of  maritime  nations  is  being  devoted  to  plac- 
ing their  reserves  of  men,  as  well  as  material,  in  sucrh  a  state  of  train- 
ing and  readiness  as  to  malvc  them  available  for  effective  service  on 
twenty-four  hours'  notice. 

Kapid  mobilization  may  be  said  to  be  the  leading  naval  question  of 
the  day,  and  the  recent  naval  maneuvers  abroad  have  given  occasion 
for  the  frequent  statement  of  the  opinion  that  to  readiness  of  ships  and 
guns  must  be  joined  an  equal  readiness  of  trained  men  to  make  any  sys- 
tem of  mobilization  complete  and  eflective. 

■15y  your  direction  information  concerning  the  sj'Stems  of  reserves  in 
other  countries  has  been  comi>ik»d  and  forwarded  to  Congress,  and  upon 
it  and  the  requirements  of  our  needs  and  institutions  tlie  Whitthorne 
bill  has  been  framed  and  favorably  reported  to  the  House  of  Kepre- 
sentativcs. 

The  passage  of  such  an  act  would  convey  ample  authority  and  means 
to  create  a  most  vahiable  addition  to  our  naval  strength. 

International  marine  conference  to  necure  greater  safet}i  for  life  and 
property  at  nea. — Attention  has  been  fre(iuently  called  in  the  annual 
reports  of  this  Bureau  to  the  expediency  of  adopting  measures  to  rec- 
oncile the  differences  existing  in  tiie  regulations  of  various  maritime 
states  for  the  prevention  of  collisions  at  sea;  to  bring  about  the  estab- 
lishment of  a  universal  system  of  marks  an<l  buoys  for  channels  and 
approaches  to  harbors;  to  provide  for  the  removal  of  derelicts,  and  in 
general  to  contribute  to  the  security  of  navigation  at  sea,  to  promote 
which  has  always  been  one  t)f  the  (-hief  endeavors  of  the  lUireau.  The 
Dureau  has  also  suggested,  in  reference  to  certain  of  these  measures, 
the  advantages  of  referring  tlicui  to  an  international  congress  to  ob- 
tain a  uniform  and  authoritative^  eonelusion.  In  accordance  with  these 
m;ommendations.  Congress  at  its  late  session  i)assed  the  act  (approved 
July*.),  liS8S)  providing  for  an  international  marine  conference  to  secure 
greater  safety  for  life' and  proj)eriy  at  sea,  as  follows: 

lir  it  enmUtl  hjf  tUv  St  note  untl  lloimr  /»/"  Ilvprt  f^t  nt-.itin  x  of  the  I'nittd  Stuttn  of  America 
in  (.'oHtjnmi  ittfHi  nihil  fi^  'J'liat  th(»  rn*>i<lriit  of  tlj«'  I  'nitrd  JSiat«  s  Im',  ami  licn-by  is, 
fiiitli(»ri/.i'il  aiui  i(-i|iii'>^t(Ml  to  invite  tlic  ;:()vi  i  hum  nt  ot'  racli  iiiaiitiine  nation  to  Kcnd 
«I(*ir;Xuti'M  to  a  Miaiinc  ronliTcniM*  tluii  >hari  assniiMr  at  such  tiinc  and  place  as  lie 
may  ileMi^nate.  and  to  appoini  Mevm  d<  Ii  ^atcM.  t\v<»  of  wlioni  shall  he  otlicers  of  the 
I'nited  Slates  Navy,  and  one  an  ollici:il  of  llie  Lif«  -Savini;  Servic*-,  two  masters  from 
the  uiereiianl  murine  (one  from  the  sailli.^  niaiine  a]id  om;  from  the  steam  nmriue), 
und  two  eiti/ens  familiar  with  shippini;  ;nid  admiralty  pia«  tice,  to  reprewnt  the 
I'nited  States  at  said  marine  confereii<-e,  a:id  lo  till  vacancies  in  their  nnmhcr. 

Skc.  *J.  That  it  shall  Im-  the  tilijrct  of  .sal'l  marine  confcreiict^  lo  revise  and  amend 
the  riiies,  ie;;nhit  ions,  and  prac'tire  <  onc<  i  niii;;  vi  nm-N  at  sea,  an<l  navigation  ;;en4-r- 
hIIv  ami  the International  CNmIc  of  I'laii:  and  Niirht  siirnals:"  to  adopt  a  nnif«>rm 
H3-stem  of  marine  signals,  or  other  niean>-  of  plainis  iTidicatin^  the  direction  in  which 
veHs«dM  are  movin;;  in  to;;,  mist,  falliii;:  simw.  a'ld  tliick  weather,  and  at  ni;;ht;  to 
rtinipare  and  discuss  the  various  sxstiins  ini]i!ii\ id  tor  the  saving  of  life  and  property 
fri»ni  sliipwrei  k,  for  report  in*:,  maikiim.  and  P-m<»vin;:  dani^i-rons  wrecks  or  <d)strnc- 
to  n:ivi;;ationf  for  de.si^uatini;  \e^«i<-N,  f,i|-  <  iinvcyinji  to  mariners  and  persons 
int«Tested  in  Hhippin;;  warniii;:s  of  approachin;^  vrornrs.  <d'dan;;ers  to  navi;;ation,  of 
chniij;es  in  Ii;;hts.  buoys,  and  otlwr  day  and  ni^'lit  marks,  and  other  important  infur- 
iiiatiuii ;  and  to  foriimlate  and  suhmit  for  ratification  to  the  governments  of  all  uiuri- 
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time  untionspropor  iuterDational  regalatioDS  tor  the  prcveutionof  coHisionsand  otbtr 
avoidable  nianno  di^sasterd. 

Sec.  3.  That  the  Hiini  of  twenty  thonsaud  dollars,  or  so  much  thereof  as  shall  br 
Decessary,  is  liereby  appropriati^d,  out  of  auy  money  iu  the  Treasury  of  tbe  Uuit«d 
States  not  otherwise  appropriated,  for  the  necessary  expenses  of  said  niarino  confrr- 
ence,  including  the  pay  and  all(»wauces  of  the  representatives  of  the  United  States 
therein,  which  shall  be  at  th(>>  ratti  of  live  thousand  dollars  per  annum,  aud  actual 
necessary  expenses,  fur  such  diUegates  as  are  not  salaried  officers  of  the  United  States, 
and  the  latter  sliall  be  allowed  their  actual  necessary  expenses.  The  Si^crotary  of  tbi* 
Navy  is  hereby  authorized  to  provide  the  conference  with  such  facilities  as  may  U 
deemed  necessary.  The  powt^rsand  authority  conferred  by  this  act  upon  the  penmni 
appointeU  by  the  President  by  force  thereof  shall  terminate  on  the  lirat  day  of  Jau- 
uary,  anno  Domini  eighteen  hundred  and  ninety,  or  sooner  at  the  discretiou  of  the 
President. 

Skc.  4.  That  it  shall  be  the  duty  of  the  Secretary  of  State  to  transmit  to  Congresfta 
detailed  statement  of  the  expenditures  which  may  have  been  incurred  under  the  pro- 
visions of  this  act. 

Tbe  iiu])ortaiicc  of  tbe  conference,  for  tbe  callin<^  of  \rbich  Conp^ress 
bas  tbiis  j^iven  autbority  and  made  provision,  can  not  bii overestimated, 
and  supfgests  tbe  expediency  of  early  action  witb  a  view  to  preparing 
tborou^^bly  for  tlie  proposed  deliberations. 

Tbeir  scope  is  coinprebensive,  includinjj  tbe  whole  system  of  regula* 
tions  and  practice  concernuifi:  vessels  at  sea,  and  navigation  generally; 
international  marine  signals;  tbe  saving  of  life  and  property  from  sbip- 
wreck  ;  tbe  reporting  and  removal  of  wrecks;  tbe  system  of  designat- 
ing vessels;  storm  warnings  and  notices  of  dangers  to  navigation;  and 
tbe  prevention  of  collisions.  Never  before  bas  so  far-reaching  an  in- 
vestigation or  discussion  of  tbe  subject  been  undertaken  by  maritime 
states,  and  it  may  safely  be  predicted  that  tbe  successful  completion  of 
tbe  labors  of  tbe  conference  will  mark  a  distinct  epoch  in  the  progress 
of  ocean  navigation,  it  is  a  matter  of  national  satisfaction  that  it  has 
fallen  to  tbe  United  States  to  take  rbe  initial  steps,  which,  it  may  be 
confidently  hoped,  will  lead  to  a  coditicaticni  of  tbe  rules  of  navigation, 
and  thereby  i)r()mote  immeasurably  tbe  safety  of  ships  at  sea. 
Very  respectfully,  .vour  obedient  servant, 

J.  G.  Walker, 

Chief  of  Bureau. 

The  Secketahy  ov  the  Navy. 


'Ksi'maU-H  of  opprojn  iutious  ruiuind/or  ihe  avrvirv  of  the  Jhcal  year  ending  June  30. 1890, 
hn  the  liureau  of  yuviyation. 

I'Oll  TIIK  sri'PDliT  OK  THE  UrUKAU  OK  NAVIGATION. 
A. 

SALAItlKS. 


Chief  clovk  Mnly  11,  1-.--)   ^1,800 

One  clerk  <>t  (•la>s  thrci*  (>ainr  art)   1,600 

One  clerk  of  lias's  two  (>aim' art)   1,400 

One  clerk  of  j-lass  one  (same  act)   1,S00 

One  ropyist  (same  act)   900 

One  assistant  m(>sscn<;er  (same  act)   7ti0 

Three  laborers,  at  .S<'ioO  each  (same  act)   1,940 


9,600 

One  clerk  class  one  (submitted)   1,200 


1O.H00 
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B. 

SALARIES,  OFFICE  NAVAL  INTELLIGENCE. 

One  stenographer  ( Jnly  11,  1888)   $1, 600 

One  laborer  (submitted^   660 

2,260 

C. 

SALARIES.  OFFICE  OF  NAVAL  RECORDS  OF  THE  REBELLION. 

Two  clerks  of  class  one  (July  11,  1888)    2, 400 

One  clerk,  al  $1,000  (same  act)   1, 000 

Four  copyists,  at  |720  each  (same  act)   2, 880 

6,2^ 

Note. — ^The  following  additional  estimates  are  submitted: 
Three  clerks  of  class  four,  one  of  whom  shall  be  employed  in  indexing  the 

work,  and  another  in  the  preparation  of  statistical  tables   5,400 

,  Two  clerks  of  class  three   3, 200 

One  clerk  of  class  two   1, 400 

Four  copyists,  at  |900  each   3, 600 

One  assistant  messenger   720 

Stationery  and  contingent  expenses  for  the  Office  of  Naval  Records  of  the  Re- 

beUion   500 

14,820 

D. 

I.  — Salaries,  Library,  Navy  Department. 

One  clerk,  at  $1,000  (July  11,  1888)   1, 000 

One  assistant  messenger  (same  act)   720 

One  laborer,  at  $660    660 

2,380 

II.  — Books,  Library,  Navy  Department. 

For  professional  books  and  periodicals  (July  11,  1888)   1,000 

For  professional  books  and  periodicals,  additional  (submitted)   1,500 


NoTE.~The  amount  estimated  for  ($2,500)  is  that  appropriated  previous  to  the  fiscal 
year  l885-'c6.  The  reduced  amount  is  inadequate  to  meet  the  necessities  of  the  De- 
partment. 

E. 

I.— Salaries,  Hydrooraphic  Office. 


Two  clerks  of  class  two  (July  11,  ISSS)   $2. 800 

One  clerk  of  class  one  (same  act)   1, 200 

One  assistant  messenger  (same  act)   720 

One  watchman  (same  act)   720 

Draughtsmen,  engravers,  assistants,  computers,  custodian  of  archives,  copy- 
ists,-copper-plate  printers,  apprentices,  and  laborers  in  the  Hydrographic 

Office  (same  act) .  f  !   40, 000 


Total   45,440 
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II.— Contingent  and  Miscellaneous  Expenses. 

For  copper  plates,  steel  plates,  cliart  paper,  tools,  iDstrumentSy  and  materials 
for  surveying,  drawing,  engraving,  and  printing;  materials  for  and  mount- 
ing charts;  datafor  charts  and  sailing  directions;  freight  and  express  ohar^res; 
reduction  of  charts  by  photography,  reproduction  of  charts  by  photo- 
lithography, and  other  processes  fov  immediate  use;  electrotyping  copper 
plates,  cleaning  copper  plates,  and  other  labor  relating  to  chart-niakiuj|f ; 
care  and  repairs  of  printing  presses,  furniture,  instrunieuts,  and  tools;  extra 
drawing  and  engraving;  translating  from  foreign  languages ;  expert  work 
in  compiling  and  arranging  data  for  charts,  sailing  directions,  and  other 
nautical  publications;  works  and  periodicals  relating  to  hydrography, 
marine  meteorology,  navigation,  and  surveying   $20,000 

For  expert  marine  meteorological  and  other  work  in  the  preparation  of  the 
pilot  chart  and  supplements;  material  for  and  printing  and  mailing^  the 
same,  including  postage  -  -  .    15, 0(^) 

For  rent  of  buildings  for  printing  presses,  storage  of  materials  and  instru- 
ments used  in  the  construction  and  printing  of  charts,  and  other  necessary 
purposes;  repairs  and  heating  of  the  same;  and  gas,  water,  and  telephone 
rates   4,yO0 

For  contingent  expenses  of  branch  offices  at  Boston,  New  York,  Philadelpfaiay 
Baltimore,  Norfolk,  Savannah,  New  Orleans,  San  Francisco,  and  Portland, 
Oregon,  incinding  furniture,  fuel,  lights,  rent,  and  care  of  offices;  car  faro 
and  ferriage  in  visiting  merchant  vessels ;  freight,  express,  telegrams,  and  '  * 
other  necessary  expenses  incurred  in  collecting  the  latest  information  for 
the  pilot  charts,  and  for  other  purposes  for  wnich  the  offices  were  estab- 
lished 20,000 

For  continuing  work  on  a  series  of  charts  of  the  coast  of  Europe  (submitted)     5.  OUO 


64.500 

III.— For  Printing  and  Binding. 
For  printing  and  binding  for  the  Hydrographic  Office  (July  11,  1888)   12, 000 


Total   76,500 

F. 

salaries,  nautical  almanac  office. 

Salaries  of  asssistants  in  preparing  for  publication  the  American  Epbem- 
eris  and  Nautical  Almanac,  viz  : 

Three  assistantH,  at  $1,600  each  (August  5,  1882;  July  11,  1888)   4,800 

Two  assistants,  §1,400  each  (same  acts)    2,tW 

Three  assistants,  at  §1,200  each  (same  acts)   3,600 

Two  assistants,  at  §1,000  each  (same  acts)   2,000 

One  copyist  and  type-writer,  at  ^900  (same  acts)   900 

One  assistant  messenger  (same  acts)   7iU 

One  laborer  (same  acts)   660 


15.480 

Pay  of  computers  on  piece  work  in  preparing  for  publication  the  American 
Ephemeris  and  Nautical  Almanac,  and  improving  the  table  of  theplanet-s 
(submitted)..   8,400 

Increase  of  three  assistants  from  §1,600  to  §1, 800  (submitted)   600 


9,000 

o  '^^^ 

I.— Salaries,  Naval  Observatory. 

One  assistant  astronomer  (August  f),  1H82 ;  July  11, 1888)   2,000 

Two  assistant  astronomers,  at  $1,H00  (>ach  (same  act-s)   Si«GO0 

One  clerk  of  class  four  (July  11,  1888)   1,800 

One  instrument  maker  (same  act)   1, 500 
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Poor  watchmen,  including  one  for  new  Naval  Observatory  ^onnds. . .   |2, 880 

One  skilled  laborer,  at  $1,000 ;  one  skilled  laborer,  at  $720  (same  act)   1, 720 

Seven  laborers,  at  $6G0  each  (same  acts)   4, 620 

One  computer  (same  act)   1,200 


19, 320 


Note. — ^The  following  additional  estimates  are  submitted : 

Increase  to  pay  of  one  assistant  astronomer,  $600    600 

Increase  to  pay  of  two  assistant  astronomers,  $400  each   800 

Increase  to  pay  of  instniment  maker   500 

Two  computers,  at  $1,200  each   2, 400 

One  laborer  for  care  of  compass  houses   660 

One  copyist  and  indexer  for  the  library   800 


5,760 


II.— Contingent  and  Miscellaneous  Expenses,  Naval  Observatory. 

Miscellaneous  computations  ( AugUHt  5, 1882 ;  July  11, 1888)   1, 200 

Books,  periodicals,  engravings,  photographs,  and  fixtures  for  the  library 

,     (Same  acts)   1,000 

Apparatus-and  instruments,  and  for  repairs  of  the  same  (same  acts)   2,500 

Repairs  of  buildings,  fixtures  and  fences,  for  fuel,  furniture,  gas,  chemicals, 

stationery,  freight,  foreign  postage,  expressage,  fertilizers,  forage,  plants, 

and  all  contingent  exi>en8e8  (July  11, 1888)   4,500 

Payment  to  Smithsonian  Institution  for  freight  on  Observatory  publications 

sent  to  foreign  countries  (same  act)  1   136 

Note. — ^Tbe  following  additional  estimate  is  submitted: 

Extension  and  maintenance  of  the  time  service   5, 000 


14,336 
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I.— Navigation. 

Foreign  and  local  pilotage  and  towage  of  ships  of  war;  service  and  materials 
in  correcting  compasses  on  board  Hiiip,  and  for  adjusting  and  testing  com- 
passes onshore;  nautical  and  aMtronouiical  instruments,  nautical  books, 
maps,  charts,  sailing  directions,  and  repairs  of  nautical  instruments  for  ships 
of  war,  books  for  libraries  of  shi]>s  of  war,  and  professional  papers,  naval 
signals  and  apparatus,  namely,  signal  lights,  lanterns,  rockets,  running 
lights,  drawings  and  engravings  for  signal-books;  compass  fittings,  includ- 
ing binnacles,  trijKMls,  and  other  appendages  of  ships'  compasses;  logs  and 
other  appliances  for  measuring  the  ship's  way,  an<l  leads  and  other  appli- 
ances for  sounding;  lanterns  and  lamps  and  tiieir  appendages  for  general 
use  on  board  ship,  including  those  f«)r  the  cabin,  ward-room,  and  steerage, 
for  holds  and  spirit-room,  for  decks  and  quartermaster's  use;  bunting  ancl 
other  materials  for  fiags,  and  making  and  repairing  fiags  of  all  kinds;  oil 
for  ships  of  war  other  tlian  that  used  in  the  engineer  <lepartment ;  candles, 
when  use<l  asa  substitute  for  oil  in  binnacles  and  running  lights;  chimneys 
ami  wicks,  and  soap  used  in  navigation  drpartuient;  stationery  for  com- 
manders and  navi<!ators  of  veKs<'Is  o(  war.  an«l  for  use  of  courts-martial ; 
musical  instruments  and  music  for  vessels  of  war;  steering  signals  and 
indicators,  and  s|ieaking  tubes  an<l  gongs  for  signal  communication  on 
l>oanl  of  vessels  of  war;  photographic  iuMtrunients  and  materials,  and  for 
introducing  and  maintaining  cl«*ccric  lights  on  board  vessels  of  war  (Sep- 
tember 7,  1888)   130, 000 


II.—Elf.ctuic  Li(iHTix<f  Plants. 


Forinstalling  the  monitors  Miaiitonomoh,  Ttrror^  and  Monadnock  with  electric- 
lighting  plants,  $15,000  each  (subniiited)   45,000 

For  increasing  the  electric-lij^hting  plant  of  the  Unlthnore  f  submitted)   2,600 

For  increasing  the  electric-liirht  ing  plant  of  the  Charleston  (submitted)   2,  (iOO 

For  inatalling  the  gun-boat  Pt  tn  l  with  an  electric-lighting  plaut  (submitted)  5, 000 
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For  installing  the  dynamite-gan  cruiser  Featfriua  with  an  electrio-lighting  plant 

(submitted)   |5,000 

For  installing  the  receiving  ship  Vermont  with  an  electric-lighting  plant  (sab- 

mitted)...!  t..   6,000 

66,200 

III.— OcEAX  Surveys. 
For  special  ocean  surveys  and  the  publication  thereof  (September  7, 1888) . .    20, 000 

IV.— Publication  op  Surveys— Mexican  and  Other  Coasts. 

For  preparing  and  engraving  on  copper  plates  the  surveys  of  the  Mexican 
coast  and  the  publication  of  a  series  of  charts  of  the  coasts  of  Central  and 
South  America  (September  7, 188d)   10, 000 

v.— Charts  of  China.  Japan,  and  Pacific  Islands. 

For  preparing  and  engraving  on  copper  plates  a  series  of  charts  of  the  coasts 
of  China  and  Japan  and  the  Pacific  Islands  (submitted)   10,  DOO 

VI.— Naval  War  College. 

For  maintenance  of  War  College ;  repairs  and  improvements  on  buildings ; 
heating,  lighting,  and  furniture  for  same ;  books  and  stationery ;  freight 
and  other  contingent  ex^ienses ;  purchase  of  fuel  and  maintenance  of  horses 
and  mail  wagons,  and  attendance  on  same  (September  7, 1888)   10, 000 

VII.— Contingent,  Bureau  of  Navigation. 

For  contingent  expensps  of  the  Bureau  of  Navigation,  namely:  Freight  and 
transportation  of  navigation  materials ;  postage  and  telegraphing  on  pab- 
lie  business;  packing  boxes  and  materials ;  furniture,  stationery, and fael 
for  navigation  offices  at  navy-yards,  and  all  other  contingent  expenses  (Sep- 
tember?, 1888)   6,000 

VIII.— Civil  Establishment,  Bureau  of  Navigation. 

Navy-yard, New  York: 

one  clerk  ( September  7, 1883)   1,400 

one  writer  (same  act)  •   1,000 

one  storc-keoper  (same  act)  -.  900 

one  master  of  tngs  (same  act)  •••••  1,500 

Navy-yard,  Portsmouth : 

one  clurk  (Soi>t<Miibcr  7, 1888)   1,000 

Navy-yard,  Norfolk,  Va. : 

one  clerk  (September  7, 1888)   1,200 

Navy-yard,  Washington,  D.  C. : 

one  clerk  (Septeniber  7,  1888)   1, 000 

Navy-vard,  Mare  Island,  Cal. : 

one  clerk  (September  7. 1888)   1, 000 

Naval  War  CoUegt? : 

one  clerk  (September  7, 1888)   1, 000 

10,000 

IX.— New  Naval  Observatory.                       -  i 

For  continuing  the  erection  of  the  new  Naval  Observatory  and  necessary 
buildings  upon  the  site  purchased  under  the  act  of  Congress  approved  Feb- 
ruary 4, 1880  (21  Stat,  p.  64)   340,000 
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RECAPITULATION 

FOR  THE  SUPPORT  OP  THE  BUREAU  OP  NAVIGATION. 

A—  L  Salaries,  Bureau  of  Navigation   $9, 600 

Salary  (submitted)   1,200 

B—  I.  Salaries,  Office  Naval  Intelligence   1,600 

Salary  (submitted)   '   660 

C—   I.  Salaries,  Office  Naval  Records  of  the  Rebellion   6,280 

Salaries  (submitted)   14, 32Q 

II.  Stationeiy  and  contingent  (submitted)   500 

D —  I.  Salaries,  library,  Navy  Department   2,380 

II.  Books,  library,  Navy  Department   1,000 

Professional  books  and  periodicals  (submitted)   1,500 

E—   I.  Salaries,  Hydrographic  Office   45,440 

II.  Contingent  and  miscellaneous  expenses   64,500 

III.  Printing  and  binding   12, 000 

P—  I.  Salaries,  Nautical  Almanac  Office   15, 480 

Salaries  (submitted)   9, 000 

O—   I.  Salaries,  Naval  Observatory   19, 320 

Salaries  (submitted)   5, 760 

XL  Contingent  and  miscellaneous  expenses   14,336 


ToUI   224,876 


FOR  THE  NAVAL  SERVICE. 

I.  Navigation   130, 000 

II.  Eleetric-lighting  plants   66,200 

III.  Ocean  surveys   20,000 

IV.  Publication  of  surveys   10. 000 

V.  Charts  of  China,  Japan,  and  Pacitic  Islands   10,000 

VI.  Naval  War  College   10, 000 

VII.  Contingent,  Bureau  of  Navigation   5,000 

VIII.  Civil  establishment,  Bureau  of  Navigation   10,000 

IX.  New  Naval  Observatory   240, 000 


Total     501,200 


Statemetitof  ike  amounts  expended  at  the  different  navy-yards  under  appropriation  Civil 
eatablishmcntf  16«7-'8d  "  (third  section,  act  January  30, 1885. 

Portsmouth  $1,000.00 

N«w  York   4, 770. 40 

Washington   999.99 

Norfolk   1,199.99 

Mare  Island   1,000.00 


Total   8,970.39 
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report  of  the  superintendent  of  compasses, 

Compass  Office, 
Bureau  op  Navigation,  Navy  Department, 

Washingtony  October  10,  18SS. 

Sir  :  I  have  the  honor  to  submit  the  following  report  of  the  work 
performed  in  the  Compass  Office  during  the  past  year. 

In  November  last  the  tweuty-six  TJ-inch  compasses  menttoDe<l  in  my 
last  report  were  inspected,  and  in  August  ten  more  7^-inch  and  thirty 
boat  compasses  which  had  been  repaired  this  year  were  iuspeeted  uiiil 
passed.  They  conformed  to  the  high  standard  of  test  now  applied  t«) 
all  navy  compasses. 

Eight  azimuth-circles  which  were  damaged  by  fire  in  the  Now  York 
navy-yard  were  repaired.  Messrs.  Ritchie  &  Sons  are  now  making  sis 
new  azimuth-circles  of  the  standard  pattern.  A  novel  form  of  azimntb- 
circle  was  presented  by  this  firm  for  experiment.  It  was  sent  in  Man-b 
last  for  trial  in  the  U.  S.  S.  Pensacola  during  a  cruise  in  the  West  In- 
dies. The  results  of  this  trial  were  submitted  in  a  special  report  to  the 
Bureau  by  Oapt.  A.  R.  Yate«,  IT.  S.  Navy.  In  view  of  this  favorablt^ 
report  and  the  celerity  with  which  the  instrument  can  be  used  in  all 
ordinary  w  eather,  I  recommend  its  issue  to  the  vessels  of  the  Navy. 

One  magnetometer  of  the  Fauth  pattern  was  sent  to  the  U.  'S.  S. 
Ranger. 

An  exhibit  of  instruments  belonging  to  this  office  was  sent  to  tbe 
Cincinnati  Exhibition. 

Various  new  devices  bearing  on  the  subject  of  compasses  have  been 
examined,  but  none  seemed  of  sufficient  importance  or  practicability  to 
suggest  their  adoption  in  the  service. 

Compass  reports  have  been  received  from  the  cruising  vessels,  tbe 
calculations  verified,  and  the  results  filed. 

Two  Thomson's  vertical  force  instruments,  three  clinometers  (Evelyn's 
patent),  and  one  Pelorus  were  purchased  abroad.  It  is  the  iutentio'u  to 
issue  the  Pelorus  to  shii)s  in  i)lace  of  the  Alidade  or  dumb  compass, 
which  has  no  gimbal  attachment. 

During  the  year  all  the  compasses  of  obsolete  pattern  and  those  of 
the  new  typo  needing  repairs  have  been  sent  to  the  Boston  navy-yard, 
and  I  respectfully  suggest  that  hereafter  all  compasses  and  binnacles 
ibr  issue  be  stored  at  the  New  York  and  Mare  Island  navy-yanls. 
Tell-tale  compasses  being  useless  on  board  steel  or  iron  ships  unless 
compensated,  J  would  recommend  that  their  manufacture  for  the  Xavy 
be  <lisc(>ntinuecl. 

The  Messrs.  Kitchie  &  Sons  were  the  successful  bidders  for  making; 
ten  compensating  binnacles  for  tiie  new  cruisers.  The  internal  mech- 
anism for  moving  the  bar-magnets  has  been  altered,  and  is  believed  to 
be  an  improvement  on  the  arrangement  as  heretofore  used.  The  essen- 
tial features  of  the  two  binnacles,  however,  are  alike,  eight  magnets 
being  used  in  each  case.  A  new  device  for  holding  the  heeling  magnet 
has  also  been  introduced.  Two  of  these  instruments  have  been  finished 
and  inspected,  and  are  now  in  store  at  the  New  I'ork  yard  ready  for 
issue.  The  old  binnacle  was  thought  to  be  too  heavy.  In  the  new 
one  the  weight  has  been  considerably  decreased. 

Exi)eriments  are  now  making  with  the  view  of  increasing  the  illumi- 
nation of  the  compass,  a  device  being  sought  by  means  of  which  the 
light  from  the  binnacle  lamps  may  be  concentrated  on  the  keel-mark  of 
the  compass  bowl. 
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Abroad,  binnacles  with  two  sets  of  magnets,  one  being  fore  and  aft^ 
and  the  other  athwartships,  are  being  generally  used.  With  the  view 
of  getting  a  very  light  binnacle  for  use  on  board  our  small  vessels,  a 
binnacle  was  made  at  the  Washington  navy -yard  in  which  magnets  are 
placed  as  stated  above.  Experiments  with  this  instrument  were  under- 
taken in  this  office  on  the  model  Scoresby,  and  proved  that  the  binnacle 
as  made  was  efficient.  It  remains  In  the  Compass  Office,  and  should  a 
very  light  binnacle  ever  be  required  for  torpedo  boats,  it  may  serve  as 
a  pattern. 

The  magnetic  headings  of  all  the  ships  now  building  for  the  ^avy 
have  been  observed,  and  as  far  as  possible  observations  have  been  made 
to  determine  their  magnetic  character.  At  the  yard  of  William  Cramp 
&  Sons  the  vessels  were  built  in  such  close  proximity  to  each  other  that 
reliable  observations  were  impossible.  Work  of  this  character  has, 
however,  been  done  on  board  the  YorJctown  and  Vesuvius  while  fitting 
out  in  the  slips,  and  lately  some  preliminary  observations  have  been 
made  on  board  the  Baltimore  on  the  stocks,  the  vessels  which  wera 
alongside  of  her  having  been  launched.  On  board  the  Petrel  observa- 
tiouH  were  also  attempted,  but  as  she  is  a  small  vessel  it  was  found  that 
the  results  were  probably  vitiated  by  her  proximity  to  the  pump-house 
of  the  graving-dock  at  the  Columbia  Iron  Works.  The  records  of  all 
these  observations  have  been  placed  on  file  in  this  office,  where  they  are 
of  easy  reference,  and  when  completed  will  form  a  magnetic  history  of 
these  steel  vessels.  A  drawing  of  the  VesuviiiSj  showing  her  magnetic 
forces  and  their  directions  at  different  stations,  is  subjoined  to  this 
report. 

In  this  connection  I  would  suggest  that  it  is  almost  imperative  that 
a  clause  should  be  introduced  in  contracts  made  with  the  builders  of  our 
steel  cruisers,  requiring  ships  to  be  fitted  out  with  head  opposite  to  the 
direction  of  building,  and  that  all  metal  fittings  in  the  vicinity  of  the 
binnacles  should  be  of  bronze  as  far  as  possible  and  not  of  steel  or  iron. 

In  June,  Lieut.  G.  W.  Denfeld  aud  I  proceeded  to  Erie,  Pa.,  and 
swung  the  U.  S.  S.  Michigan  for  compass  deviations,  aud  with  a  Flin- 
ders-bar partially  compensated  the  compass  in  the  wheel-house,  which 
had  always  given  trouble  owing  to  its  large  deviation,  the  maximum 
being  26^.  Her  standard  compass,  as  now  x)laced  well  aft  on  the  poop, 
has  only  small  deviations  and  does  not  need  compensation. 

The  Chicago*s  compasses  were  recompensated  while  the  vessel  was 
alongside  the  dock  in  tlie  New  York  yard,  a  large  amount  of  ballast 
iron  having  been  put  on  board  previous  to  her  speed  trial.  In  the  posi- 
tion selected  for  her  standard  binnacle  on  the  after  bridge,  the  compass 
is  aftected  by  the  magnetic  field  of  the  dynamos.  Another  position 
further  aft,  on  a  platform  to  be  built  on  the  quarter  deck,  will  probably 
have  to  be  6electe<l. 

As  suggestive  of  the  necessity  for  frequently  observing  the  errors  of 
the  compasses  even  on  boiinl  wooden  vessels  where  sometimes  the  com 
passes  are  unavoidably  placed  near  the  funnels,  I  would  refer  to  a  spe- 
cial report  on  this  subject  made  by  Commander  B.  II.  McCalla,  com- 
manding the  U.  8.  S.  Enterprise.  On  board  the  Enterprise  the  steering 
compass  in  the  wheel-house  is  quite  close  to  the  funnel  and  is  com])en- 
sated  by  means  of  a  Flinders-bar.  ('ommander  McCalla  rei)orts  that 
during  a  four-hours'  speed  trial  in  tlie  Gult  of  Finland  when  the  funnel 
was  heated  more  than  usual,  although  the  standard  compass  aft  showed 
no  change  in  the  hea4ling,  that  of  the  steering  compass  above  referred 
to  changed  from  S.  81^  E.  to  S.  86^  E.  at  the  end  of  the  four-hours'  run. 
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This  change  of  deviation  of  the  steeriDfif  compass  was  undoubtedly  doe 
to  the  unusual  heating  of  the  iron  in  the  tunnel  and  the  conseqaent  par- 
tial loss  of  its  magnetism, 
liespectfnlly  submitttnl. 

AV.  n.  SCHUETZE, 

Lieutenant,  U.  S.  Navy,  Superintendent  of  Compasses, 
The  Chief  of  the  Bureau  of  Navigation. 


report  of  the  isspector  of  electric  ligbtixg, 

Office  of  Naval  Inspector  of  Electric  Lighting, 

Bureau  of  Navigation,  Navy  Department, 

Wasliingtauj  October  2 1,  1888. 

Sir:  In  obedience  to  your  order  I  have  the  honor  to  submit  the  fol- 
lowing annual  report  containing  a  brief  summary  of  the  work  performed 
under  the  supervision  of  this  ollice. 

The  Trenton, — The  plant  of  this  ship,  as  described  in  my  report  of  last 
year,  has  continued  to  perform  excellent  service.  On  one  occasion  the 
engine  and  dynamo  w^ere  run  fifteen  days  without  stopping.  The  total 
number  of  lamps  has  been  increased  to  300,  as  follows:  193  of  lO-candle 
power;  101  of  16-candle  power,  and  (5  of  32-candle  power. 

The  Omaha, — This  ship  was  originally  installed  early  in  1885  by  the 
Consolidated  Electric;  Lighting  Company  of  New  York,  with  a  shunt- 
wound  75  volt  and  85-ampere  Sawyer-Man  dynamo,  a  9J  by  12-inch 
Armington  &  Sims  horizontal  engine  and  156  IG-candle  power  Sawyer- 
Man  lamps.  Wire,  insulated  with  paraffined  cotton,  and  then  covered 
with  lead,  was  used.  In  many  instances  this  was  secured  by  using  iron 
staples.  The  dynamo  was  driven  by  means  of  a  counter-shaft  and  belt- 
ing. The  three  jears'  cruise  of  this  ship  terminated  during  the  ptist 
year,  and  the  general  performance  of  her  i)lant  may  now  be  briefly 
stated.  Although  the  plant  was  generally  run  only  from  sunset  to  mid- 
night, and  there  was  a  spare  armature  on  board,  the  construction  of  the 
dynamo  was  so  faulty  that  it  was  with  extreme  difficulty  that  it  was 
kept  serviceable  for  three  years.  The  spindles  of  both  armatures  broke 
short  ofi'  and  were  repaired.  The  insulation  of  both  armatures  proved 
to  be  faulty.  A  clever  piece  of  work  was  performed  on  board  under 
the  direction  of  Ensign  IE.  (r.  Dresel,  U.  S.  Navy,  who  had  charge  of 
the  plant,  in  rewinding  one  of  the  armatures.  The  lamp  sockets  proved 
faulty  in  the  switch  arrangements  for  turning  off  and  on.  The  lamp 
wires  were  exposed  and  sometimes  corroded  oil'.  The  iron  staples  in 
many  instances  indented  the  lead  cover  of  the  conductors  and  caused  a 
leak.  The  paralliiied  cotton  i)roved  totally  inadequate  as  an  insulator, 
and  it  goes  without  saying  that  with  such  an  insulating  substance  a 
lead  cover  does  more  harm  than  good.  The  Omaha  was  re-coramis- 
sioned  at  Panama  for  further  service  in  China.  A  large  amount  of  elec- 
tric-lighting supplies  wen^  ])urchased  for  her  and  shipped  to  that  port. 
They  consisted  of  a  new  75  volt  and  12.S-ampere  Thomson-Houston  com- 
pound wound  dynamo  with  spare  armature,  a  large  amount  of  rubber 
insulated  lead-covered  wire,  new  lamps,  sockets,  volt  and  amp6re  meters, 
testing  generator,  a  Weston  L',000-candle  power  arclamp,  cnt-out8,fusible 
strips,  and  numerous  other  small  supplies.  Lieut.  J.  H.  Murdock,  U.  S- 
Xavy,  an  eminent  electrician  and  a  very  energetic  officer,  being  ordered 
to  the  Omaha  for  duty,  had  charge  of  installing  the  new  plant.  The  old 
dynamo  was  shipped  to  New  York ;  the  new  one  was  hoisted  on  board  one 
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night  and  in  operation  the  next.  The  counter-shafting  was  done  away 
with  and  the  engine  belt  taken  direct  to  the  dynamo  pulley,  with  9  feet 
between  centers,  thus  forming  a  fairly  comi)act  plant.  Many  other  re- 
pairs and  improvements  have  been  maile  on  board  with  the  supplies  for- 
warded. FroDi  the  first  the  dynamohas  worked  smoothly  and  given  great 
satisfaction.  The  arc  lamp  has  been  used  for  lighting  up  the  ship  when 
coaling  at  night,  and  for  other  purposes,  and  does  not  materially  inter- 
fere with  the  steadiness  of  the  incandescent  lamps  in  circuit. 

The  New  Hampshire. — As  stated  in  my  report  of  last  year,  I  have 
never  inspected  the  plant  of  this  ship,  as  it  is  maintained  by  the  Bureau 
having  cognizance  of  the  training  station.  It  has  been  learned  from 
the  quarterly  reports  made  during  the  past  year  that  there  are  installed 
a  total  of  354  lamps,  viz:  337  of  16-candle  power;  10  of  32-candle  power, 
and  7  of  100-candle  power.  The  insulation  of  the  conductors  of  the 
ship,  as  set  forth  in  the  quarterly  reports,  was  evidently  so  poor  that 
there  was  imminent  danger  of  lire.  A  report  to  this  effect  was  for- 
warded to  the  Bureau  of  Equipment  and  Recruiting  with  the  result,  as 
appears  by  the  quarterly  reports,  that  new  conductors  were  installed, 
chough  the  latest  ai)pliances  for  this  purpose,  consisting  of  water-tight 
incombustible  junction  boxes,  switches,  etc.,  were  not  used. 

The  Atlanta. — ^The  plant  of  this  ship  continues  to  give  satisfaction, 
although  heavy  and  occupying  great  si)ace.  Frequently'  it  is  run  a 
week  continaously.  Faults  occasionally  occur  from  bad  insulation  and 
defective  fixtures.  The  lamps  now  number  292,  and  are  all  16-candle 
l)0wer  of  the  Weston  type.  They  do  not  seem  to  be  as  long  lived  as 
some  other  types  used  in  the  naval  service.  The  need  of  water-tight 
fixtures  for  use  on  the  battery  and  n])per  decks  is  much  felt. 

The  Boston. — The  plant  of  this  ship  as  orijiinally  installed  and  de- 
8cril>ed  in  my  last  report  has  not  giv<Mi  satisfaction.  The  armature  of 
the  dynamo  is  of  large  diameter  and  has  frequently  chafed  against  the 
pole  pieces,  necessitating  repairs,  and  even  dressing  down  the  i)ole 
pieces  one-sixteenth  of  an  inch.  It  has  been  found  impossible  to  pre- 
vent considerable  S])arking  at  the  commutator,  and  one'set  of  brushes 
and  commutator  segments,  used  with  the  greatest  care,  will  last  only 
from  six  to  eight  weeks.  The  dynamo  also  heats  too  much  to  be  fully 
efficient,  when  running  with  full  load,  and  in  this  connection  it  may  be 
remarked  that  the  dynamo  room  is  delicient  in  ventilation,  the  tem- 
I>erature  in  summer  varying  from  100'^  to  120^  Fahrenheit.  This  high 
temperature  has  a  very  marke<l  efiVct  in  decreasing  the  electro-motive 
force  of  the  dynamo.  The  faults  that  oe(;nr  in  the  installation  generally 
arise  from  defective  insulation  of  t]w  conductors,  ironi  the  want  of  efti- 
cient  water-tight  junction  boxes  and  switches  and  water-tight  fixtures. 
The  conductors  used  to  install  this  ship  and  the  Atlanta  are  deficient  in 
insulation  and  must  be  n^placed  in  the  near  futun*.  The  engine,  as 
stated  in  my  last  report,  has  not  i)roved  satisfactory,  being  entirely  too 
heavy,  frequently  breaking  down  and  without  satisfactory  lubricating 
apparatus.  It  is  much  better  calcula^^ed  for  land  surface  than  marine 
work.  There  are  now  a  total  of  209  Swan  lamps  on  board,  81  of  8-can- 
dle  power  and  188  of  IG  candle  power.  This  type  of  lamp  gives  great 
satisfaction  both  in  length  of  life  and  illuminating  ])roperries. 

Recently  the  Brush  Company  has  renu)ved  the  original  plant  of  the 
7?o«fon  and  substituted  another  of  the  following  brief  description  :  The 
dynamo  is  practically  the  same  so  far  as  its  electrical  dimensions  are  con- 
cerneil,  but  it  is  hoped  it  will  i)rove  to  be  ofbetter  workmanship ;  instead 
of  having  a  belt  puHej'  on  the  end  of  the  armature  there  is  a  compressed 
raw-bide  pinion.   The  engine  is  of  the  Armington  &  Sims  horizontal 
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double-cylinder  type,  fitted  with  a  cast-iron  geared  wheel,  which  en- 
gages the  raw-hide  pinion  of  the  dynamo.  The  engine  cylinders  are  T 
by  5  inches,  and  the  gearinij  2-i^-  to  1.  The  new  engine  and  dyuamo 
weigh  abont  3,500  pounds,  and  the  old  about  10,400  ponuds.  The 
deck  space  occupied  by  the  new  plant  is  4  feet  3  inches  by  6  feet  6 
inches;  that  occupied  by  the  old  4  feet  3  inches  by  17  feet  5  inches 
This  plant  has  not  been  running  long  enough  to  decide  upon  its  value, 
though  at  present  it  is  very  promising.  The  double  cylinder  Arming- 
ton  &  Sims  engine  promises  well  for  driving  dynamos.  It  is  very  light 
and  compact;  it  runs  very  .smoothly  and  without  noise,  and  its  auto- 
matic governor  is  very  eiticient. 

The  Chicago, — The  installation  of  this  ship  has  been  completed  during 
the  past  year.  It  consists  of  two  Edison  compound  wound  dynamos 
of  105  volts  and  IGO  amperes  and  two  Armington  &  Sims  liorizoutal 
single  cylinder  12A  by  10  inch  engines.  The  dynamos  are  driven  by 
short  but  very  broad  belts.  The  plant  occupies  a  space  of  20  by  G  feel 
and  weighs  18,300  pounds.  It  was  the  most  compa<;t  and  the  besi 
adapted  tor  marine  work  of  any  that  conld  be  obtained  at  the  time  the 
contract  to  install  the  Chicago  was  made.  Though  not  yet  tried  by 
actual  service,  the  ship  not  having  been  commissioned,  it  performed  in 
a  very  satisfactory  manner,  each  dynamo  and  its  engine  havini^  made 
a  continuous  run  of  one  week  without  accident  or  heating  while  being 
tested  for  ac(?ei)tance.  There  are  on  board  a  total  of  438  Edison 
lamps,  made  up  of  121  of  10  candle  power,  303  of  IC-candle  power,  8  of 
32  candle  power,  and  (>  of  50-candle  power.  With  the  exception  of  the 
lixtures,  the  littings  «f  this  installation  are  very  complete  and  of  a  so- 
perior  character,  and  it  is  confidently  expected  that  they  will  be  very 
servic(»able.  The  insulation  resistance  of  the  entire  system  is  above 
100,000  ohms. 

The  Yorktotrn. — The  contract  of  Messrs.  William  Cramp  &  Sous. 
Philadelphia,  Pa.,  for  building  this  slii])  requires  that  she  shall  be 
lighted  by  electricity.  The  specifications  for  the  installation  were  pre- 
pared in  this  oilice,  accepted  hy  the  builders,  and  a  contract  made  by 
them  with  the  Kdison  Tnitod  Manufacturing  Company, 65  Fifth  avenae. 
Xew  Y(»rk,  to  i)errorm  all  work  connected  therewith,  andfnrnish  all  sup- 
l)lies  except  the  lixtures.  The  latter  are  being  made  under  my  suikt- 
vision  by  Messrs.  Williams,  Page  Co.,  21:  Beach  street,  Boston,  Ma^, 
in  accordance  with  a  contract  made  by  that  firm  with  the  Messrs.  Cramp 
&  Sons.  The  wt)rk  of  installing  the  Yorktoicnj  now  well  advanced,  is 
under  the  sni)ervision  of  Lieut.  T.  IC.  DeWitt  Veeder,  U.  S.  Navy,  as 
resident  inspector.  This  ship  will  be  supplied  with  two  compound  woand 
dynamos,  (»a<!h  of  SO  volts  and  100  amperes,  two  Armington  &  Sims 
<h)uble  ('ylinder  and  double  acting  horizontal  engines,  each  directly  con- 
nected to  its  dynamo  by  means  of  a  tlexible  coupling.  The  engines  will 
work  at  00  pounds  iiressure  and  cut  oiY  at  one-quarter  stroke. 

Amj)le  ])recautions  have  been  taken  to  insnre  efllciency,  ccoDomy  of 
space  and  weight,  and  noiselessness.  The  plant  will  be  placed  well 
below  the  water  line,  and  the  dynamo  room  will  be  well  ventilated  by 
means  of  a  fan  tlriven  by  an  <»le(jtric  motor.  The  insulated  wire  bein^ 
ns<Ml  in  this  slii|>  is  of  (Excellent  quality,  and  was  manufa<*/tured  by  W. 
M.  Ilabirsliaw,  150  Front  street,  New  York.  Lengths  oOO  feet  long/ljoth 
with  and  without  the  lead  covering,  have  been  carefully  tested  in  the 
laboratory  at  the  Naval  Academy  and  found,  after  having  been  im- 
mersed in  sea  water  several  days,  to  possess  an  insulation  resistance  of 
L*,000  megohms.  All  of  the  aiq)urtenances  of  the  installation  aro  of  the 
best  (]ualitv,  and  much  credit  is  due  to  Messrs.  ( 'ramp  &  Sons  for  obtain- 
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iug  the  best  supplier  and  material  in  the  market.  It  is  confidently  ex- 
l>ected  that  this  installation  when  complete  will  be  equal  it'  not  superior 
to  any  in  the  world. 

The  Baltimore. — Detailed  specifications  for  the  li^jhtin^  i)lant  of  this 
ship  have  been  prepared  in  this  office  and  accepted  by  M(\ssrs.  Cramp 
&  Sons.  They  have,  as  in  case  of  the  Yorktown,  closed  a  contract  with 
the  Edison  United  Manufjicturinjj  Company  to  install  theship,  but  work 
on  her  has  not  yet  beim  commenced,  altliough  the  dynamos  and  engines 
and  some  of  the  other  materials  are  now  bein;^  manufactured.  The 
]dant  will  consist  of  two  sets  of  dynamos  and  engines,  each  of  the  same 
voltage  but  double  the  output  of  those  for  the  Yorktoicn^  witli  the  i)OS- 
sible  addition  of  a  third  set  later.  The  engines  will  be  the  same  size  as 
those  for  the  Yorktoicn^  but  will  work  with  a  normal  pn^ssure  of  80  ]>ounds, 
cutting  oil*  at  one  quarter  stroke.  The  specifications  for  this  ship  are 
mainly'  like  those  of  the  YorktowH^  with  a  few  improvements  suggested 
by  exiKjrieuce.  This  installation  will  also  be  under  the  supervision  of 
Lieutenant  Veeder,  V.  S.  Navy,  as  residiMit  inspector. 

The  Charleston. — This  ship  is  recpiiied  to  be  lighted  by  electricity  by 
her  building  contractors,  tht^  Fnion  Iron  Works,  San  Francisco,  Cal., 
but  the  details  of  the  work  have  not  yet  been  agreed  upon.  Mr.  Irv- 
ing M.  Scott,  the  gener;d  manager  of  the  Union  Iron  Works,  has  in- 
formed this  oflice  that  he  proposes  to  use  vertical  iMigines  of  the  Allen 
type,  manufactured  by  the  linn,  and  that  he  has  contracted  with  the 
Edison  United  IMannfacturing  Company  for  two  dynamos  similar  to 
those  dcsigne<l  for  the  Baltimore, 

The  Pvnmcola, — This  siiip  is  now  being  refitted  as  a  fiag  ship  and 
will  pmbably  be  serviceable  as  a  pea(^e  cruiser  for  si^veral  years,  and 
after  that  has  a  prospective  career  as  a  receiving  ship.  For  these  rea- 
Kims  it  wius  thought  very  desirable  to  install  her  with  a  single  lighting 
plant  of  nuMlerate  cost.  Aeconlingly  detailed  si)eciticalions  were  pre- 
])ariMl  in  this  ofiice  and  bids  in  accordance  therewith  advertised  for. 
The  lowest  bid<ler  was  the  IMison  United  I\Ianulaeturing  Comj)any, 
<>5  Fifth  avenue,  New  York,  with  which  a  contract  luis  been  made  to 
do  all  work  and  supply  all  materials.  This  shi])  will  be  installed  with 
one  SO  volt  200-ampLre  compound  wound  dyinimo,  making  400  revt>lu- 
tions  per  minute,  driven  by  an  Armington  Sims  engine,  directly  con- 
ne<-ted  with  the  usual  Ih^xibh*  and  insulating  coupling.  Tiie  engine 
will  be  of  the  same  i)attern  antl  size  as  those  for  the  YorktifirUj  having 
cylinders  7  by  5  inches,  and  working  with  a  normal  sl(»am  pressure  of 
no  pounds,  but  cutting  olf  at  one-third  stroke.  There  will  be  a  total  of 
about  lamps  installed.  The  wire  being  used  is  of  the  Yorktown 
]mttern,  and  all  materials  and  appurtenanects  will  be  of  the  l)esr  <inality 
and  design.  The  installation  is  retpiired  1o  be  (M>mpU^ted  and  running 
in  seventy  days  from  signing  tin*,  eontract.  Lieut.  A.  W.  (Irant,  U.  S. 
Xavy,  is  the  resitl<*nt  inspector  in  charge  of  tin*  wt)rk. 

Bled rit^  conduct orii  in  shi j>.s.— My  reeomniencbirion  «»f  last  year  con- 
cerning the  iu*o|>er  supervision  of  the  installation  of  all  ehM^tric  con- 
ductors on  shi])-boar<l,  ihv  whatever  i)nrpose,  is  reni'wed.  I  ii  accordance 
with  this  reconnnendation  this  otliee  was  ask<Ml  to  suggest  the  ele<^tric 
signal  apparatus  for  tin*  Yin'kftucHy  which  was  don(»,  including  therein 
21 ''slide  steam-whistle^  for  usi*  as  a  signal  for  ("losing  water-tight 
doors.  The  conduct<»rs  for  thti  electric  signal  a|)paratus  of  the  York- 
totcn  were  selected  by  m(»,  and  are  insulated  with  rubie  r  of  excellent 
quality.  They  are  IxMiig  im'losed  in  wooden  inohling  when'  led  about 
the  ship,  and  therefore  will  be  protecte«l  and  accessible.  The  super- 
visiou  of  this  work,  as  well  as  the  selection  of  the  signal  api>aratus,  is 
11294— N  88  7 
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performed  by  the  resident  eleetric-li<jlit  inspector,  and  the  increased 
efficiency  of  the  entire  si^rnal  instalhition  will  be  very  ^i*eat.  It  would 
be  very  advantageous  ft)r  the  shij)  if  the  search  light,  torpedo^  and 
^iin-iinng  wires  were  put  up  at  the  same  time  and  uiitZer  the  super- 
vision of  the  same  officer,  since  he  is  not  only  an  expert  in  the  perform- 
ance of  this  duty,  but  would  keep  all  separate,  a  xory  inijiortaiit  essen- 
tial, and  cause  one  to  give  way  in  space  to  another  in  aecordaiice  with 
the  relative  importance  of  each.  The  success  of  all  ele(5tric  apparatus 
very  largely  depends  upon  a  careful  attention  to  details,  and  the  greatest 
difficulty  by  far  that  has  ever  been  experienced  with  such  apx>aratusoD 
board  shij)  is  caused  by  faulty  conductors  badly  installed. 

iSearch  liijhts. — The  Gramme  search-light  i)lants  of  the  Trenton^  At- 
lanta, and  Boitton  are  occasionally  used  for  incandescent  himps  at  times 
when  the  incandescent  ])lant  is  being  overhauh'd.  By  couplin«^  the  twn 
Gramme  dynamos  in  s(»ries  they  will  maintain  from  forty  to  lifty  IG-eandle 
j)Ower  lam j)s  continuously  without  overheating.  Uy  regulating  the  revo- 
lutions of  the  Brotherhood  engine,  the  proi)er  electw  inotor  force,  as 
indicated  by  the  volt  meter  ])laced  in  circuit,  can  readily  be  niaintaiueil. 
The  ('Incnifo  has  been  installed  by  the  j>ureau  of  Ordnance  with  a 
scarch-lighl  plant  similar  to  tliose  abov(^  mentioned.  Thoi>0-volt  coin- 
]»ound  wound  dynamo  adopted  by  the.  J  >ureau  of  Navigation  in  J\Iay,1887, 
and  now  being  installed  in  tlni  new  cruisers,  as  already  descnl)ed,  will, 
itisconlidently  expected,  be  vei  y  etllcient  for  search  lights.  Search  li^ht« 
are  at  tinu's  very  uselul,  but  discretion  must  1m^  exercised  as  to  when 
antl  how  to  use  them.  During  the  recent  Ihiglish  evolutionary  scjuadroii 
exercises,  the  seaitth  lights  of  the  blo<*kading  s(piadron  failed  to  detect 
the  escaping  ships  of  the  enemy,  wliieli  had,  of  coiirse,  all  lights  out  and 
everything  visible  carefully  colored  a.  dead  bhutk.  On  the  other  hand, 
the  eneniy's  slii]>s  whi<  h  were-  not  trying  ti»  escape  used  their  search 
lights  to  blind  the  eyes  of  the  blockaders  an<l  interlere  with  the  rays 
of  their  searchers.  JwcM  tMit  experiments  in  Russia  indicate  that  it  is  not 
an  easy  matter  to  disablc\  asean*h  light  with  machine  guns  and  shoulder 
rilles,  on  a<'eount  of  tlic^  light  blinding  tiieeyesand  interfering  with  the 
aim.  It  is  found  in  (lerniany,  however,  that  if  search  lights  are  phiced 
behind  men  with  beam  of  light  on  a  target,  very  gocnl  practici^  can 
l)e  made,  so  long  as  tiu^  men  are  in  the  beam,  the  sights  of  the  ji^iins 
then  being  illuminated  :  if,  however,  the  men  are  out  of  the  beam,  and 
conse<pieiilly  invisihle.  tiie  a<'euraey  t>f  the  i)ractiee  is  nnich  rodncetl. 
<.)u  the  wh(»l(»,  seau  li  lights  promise  to  1)4'  a  veiy  useful  adjunct  ou  any 
sized  vessel  designeil  tor  warfare. 

Elvi  irir  I'njhts  tif  mirtt/ statiifiis. —  1  de^ire  to  call  attention  to  niy  recom- 
mendation of  last  year  that  the  large  and  important  navy-yards  be 
lighted  by  <'leetri<'ii,\ .  The  advantages  :ir(»  many,  and  among  them  may 
be  mentioned  the  f:jrility  Inrnishetl  by  the <'Ieetric<Mirrentfor the  trans- 
mis.si*)!!  of  power,  liui  litih' demand  would  exist  for  electric  lights  in 
tiie  tlay-time,  ami  thei  i  lort*  a  large  current  wtaihl  be  available  for  other 
purposes.  This  CM),  by  m^ans  of  small  and  ]>ortable  motors,  be  made 
t  xtremely  valuable  inr  wurUing  tlrilling  and  other  machines, requiring: 
but  little  power,  tliat  aie  used  in  ship  construct  ion  and  ft  »r  other  pur- 
])oses.  As  a  matter  ol  fact  llu^  need  of  small  power-motors  which  are 
))erfeetly  portable,  for  use  where  steam  ])ower  is  inaccessible,  lias  loug 
been  felt.  Arc  lamps  .should  be  used  tor  outside  lighting  and  in  large 
siumIs  and  shops,  while  incandescent  lam|»s  should  be  used  in  offices, 
houses,  and  generally  Ibr  inside*  work.  1  am  ])rei)ared  to  recommend 
tln^  best  systems  for  this  ]»urpose.  Tin*  selu'm<»  for  the  entire  plant 
{should  bo  carefully  and  completely  laiil  down  befoi'c  coiunicnciug,  in 


REPORT  OF  THE  SECRETARY  OF  THE  NAVY. 


99 


order  that  the  work  of  installation  may  l)e  strictly  progressive.  The 
wires  should  be  laid  underground  and  have  ample  conducting  area. 
Posts  for  arc  lamps  should  be  carefully  placed  and  spaced  and  arranged 
so  as  not  to  cast  sh:vdows  from  their  own  lamps  ;  they  should  also  be 
so  arranged  as  to  render  it  impossible  for  any  person  to  receive  a  shock 
from  the  nigh  potential  current  used  with  arc  lamps.  There  should  be 
duplicate  dynamos  and  engines  in  a  plant  of  this  kind  for  simplicity  in 
working  and  on  account  of  spare  parts.  Provision  should  also  be  made 
for  spares  and  for  portable  cables  and  lamps  to  be  taken  wherever  an 
emergency  may  call  for  night  work.  The  specifications  for  a  navy -yard 
installation  should  be  very  carefully  drawn  in  order  to  exclude  the 
wretched  and  dangerous  materials  and  workmanship  so  frequently  found 
in  electric  light  plants. 

Receiving  shi2)H. — On  account  of  the  careful  and  strict  police  regula- 
tions required  in  these  ships,  where  there  nre  frequently  large  bodies 
of  men  and  niw  recruits,  the  latter  often  including  men  of  vicious  and 
dishonest  character,  the  advantages  and  need  of  electric  lights  are 
great.  These  ships  are  generally  supplied  with  boiler  power,  and  there- 
fore an  electric  lighting  plant  <^an  be  installed  at  moderate  cost  and 
econom  ical  ly  m a i  n  t  a  i  n ed . 

Demand  for  electricity  on  hoard  ship, — Tiie  tendency  now  is  to  install 
all  8hii)8  and  even  torp^Mlo-boats  with  electric  lights,  and  to  increase 
the  power  and  number  of  search-lights.  The  use  of  im^andescent  lamps 
is  found  to  very  materially  assist  in  rendering  tori)e(h)-boats  habitable. 
It  is  reported  that  in  the  English  navy  the  dynamo-rooms,  located  below 
the  water  line,  are  so  warm  an<l  uncomfortable,  in  several  instances,  that 
dynamos  for  incandesi-eut  lighting  are  being  j)lneed<m  the  up]>er  decks 
for  use  when  not  in  action.  It  is  thought  that  this ditliculty  can  be  over- 
come In  our  ships  by  the  use  of  lans  <lri  ven  by  ele<'tric  motors.  It  is  not 
improbable  that  small  ehM^tric  motors  for  some  otlM»r  ]mrposes  may  be 
requiivd,  but  it  is  n(»t  likely  t  hat  tlu^v  will  be  us(mI  to  any  great  extent 
on  account  of  a  want  of  e^'ononiy,  and  because  tiieir  use  would  re<iuire 
very  large  electiic  plants  wiihonr  in  any  way  reducing  the  boiler  capac- 
ity or  other  machinery  of  the  ship.  The.  peeuliar  fun<*tion  of  electric 
motors  is  for  places  where  tlH»  j)ower  is  so  small  that  the  slight  loss  in 
economy  is  more  than  «)vereonu»  by  the  fa<*ilitv  atl'orded  for  transmis- 
sion, where  tbe  transmission  is  for  a  long  distanc**,  and  where  other 
motors  are  ina<M:essible  or  not  ]Kn  ta))le. 

Office  and  clerical  forrr, — Th(»  i)r«*s<Mit  inspeetor  having  been  assigned 
as  assistant  to  the  Cliief  of  IWireau  of  Navigatio!i,  Navy  l)e])artment,in 
addition  to  other  duties,  the  otlii-e  formerly  ()ccuj>i(Ml  at  Newport  has 
be<»n  given  up.  For  the  want  of  a  suitable  place  to  keep  them,  the  plans, 
ntoilels,  samples,  records,  etc.,  formerly  in  the  Newport  ollice,  are  now 
packed  andstored.  Tor  the  want  of  rli-rieal  asNi.stance,none  beingavail- 
able  exttept  those  fully  oceupied  with  orlu  r  duties,  letter-books  are  not 
indexed,  and  otlieial  letters  are  tied  up  in  bundles.  1  therefore  desire 
to  renew  my  recommendation  of  last  yiMr,  tliat  astenograj>herand  type- 
writer be  allowed  the  insprrt<M'.  An  office  t*xelusively  devoted  to  this 
duty  is  also  absolutely  neeessary.  Attention  is  called  to  the  fact  that 
in  the  English  navy  the  el<*etri(r  li-hting  of  ships  is  in  charge  of  a  com- 
mander attached  to  the  admiralty,  who  has  a  large  stall'  of  assistants. 
Very  respectfully,  your  obe<lient  servant. 

It.  15.  r>RAl)FORD, 
Lieutenant  Commander^  i\  *S.  Sary^ 

Saral  Inspector  of  IJlcciric  Liyhting, 
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KEPOKT  OF  THE  SECRETARY  OF  THE  XAVY. 


nErouT  OF  rnKsiDExr  of  xafal  war  college, 

I  NiTED  States  Xaval  War  College, 

Xeicport,  it.       October  13,  1S8S. 

Commodore  :  1  have  the  honor  to  submit  the  annual  report  of  the 
work  of  the  !Naval  War  Oonej»:e. 

The  fourth  annual  session  opened  August  0,  1888.  The  in  tended  pro- 
gramme, as  blocked  out  by  the  president  of  the  college  and  uudertakeu 
by  the  difl'erent  lecturers,  is  liereto  annexed.  The  greatiir  i)art  of  this 
course  has  been  realized,  though  some  reduction  has  been  uecessitatt-d 
by  the  order  of  the  Navy  J)ei)artment  limiting  the  time  to  three  niODths. 
on  account  of  the  great  scarcity  of  ollicers  for  atjtive  service.  Tlie  de- 
velopment of  the  course  having  folh)\ved  the  lines  already  indicated  in 
former  rei)orts,  there  is  no  call  for  further  exphmation  here. 

Congress  having  ])rovided  that  the  college  may  be  consolidated  with 
the  Torpedo  Station,  the  expression  of  the  deliberate  views  to  which  I 
have  been  led,  by  two  yeais  of  steady  work  and  thought  directed  tothb 
single  object,  are  in  place. 

The  word  consolidation''  is  of  elastic  meaning,  while  the  inNtitutioDs 
which  it  is  thus  ])roj)osed  to  consolidate  have  very  different  objects,  and 
(!all  for  ver}'  dill'erent  methods  antl  habits  of  thought.  If  by  consolida- 
tion is  meant  ]»roviding  a  common  head  and  central  administration  for 
two  undertakings  in  close  local  proximity,  tiie  question  is  one  of  detail 
and  economy,  of  subordinate  imj)oi  jance,  and  consequently  not  vital. 
lJutif  by  consolidation  is  me;uit  1  he  mergiiig  of  two  lines  of  thongbt 
radically  distinct  and  intemi)er  of  mind  oi)posetl  under  a  sin<^le  direct- 
ing inteile<'t,  the  result  will  l)ethe  destruction  of  one  or  the  otlier. 

The  i»res(Mit  i)re.dominant  tenden<*y  of  the  naval  mind,  as  evidenced 
by  the  literature  in  which  it  llntls  expression  and  the  work  on  which  its 
]»ractical  energies  are  expended,  is  toward  mechanical  pmgress  and  de- 
velopment of  material,  rather  than  toward  the  study  of  the  niilitnrT 
movements  which  that  mat<»rial  is  to  subserve.  The  work  of  the  tor- 
pedo station  is  one  manifestation  of  this  ten<lency,  and  tlie  oHieers  who 
are  assoeiate^l  with  its  sncttessful  ])rogress  feel  that  even  the  moderate 
amount  of  leachiTig  now  done  is  rathei'  a  hindrance  to  it.s  advance. 

The  conduct  of  war,  on  llieoiher  hand,  which  is  the  object  of  tlie  al- 
lege, from  the  mnnagenient  of  single  shii)s  uj)  to  that  of  a  naval  cam- 
])aign  t)r  the  navnl  policy  of  a  country,  is  alfected  by  conditions  wholly 
ilitl'erent  fi'om  those  which  motlily  the  action  of  the  materials  from 
which  the  naval  weaj)ons  are  m:id(»,  un<ler  the  stresses  to  whieh  they 
may  be  subjected;  and  hence  the  habits  of  mind  and  inten.^st«  engeu- 
dered  by  the  i)ursuit  of  i>h.vsicnl  res(su*eh  or  of  mechanical  invention 
t«Mid  more  and  nion^  to  div(»rge  from  and  to  look  coldly  upon  the  inves- 
tigation of  the  ])roblems  «)f  war. 

In  this  ag<*  of  s]»eeijilt ies  the  two  i»nrsnits  will  rarely  be  reconciled 
in  llu^  same  in<livi<lnjil ;  still  more  rarely  in  the  same  teacher.  If  con- 
solidation means  tli:it  the  (levt^lopment  of  t1i(^  art  of  war  and  of  tur|>edo 
mannfjK'tnre  lire  to  be  (.'arried  <Hit  by  the  same  man,  one  or  the  otlier 
will  dwindle  aiid  <lisjippear,  and  the  snfVerer  will  be  the  art  of  war,  be- 
ejiuse,  thongli  of  the  lirst  import;niee.  it  is  less  consonant  to  the  pres- 
ent temj)er  t)f  the  agt»  and,  as  yet,  ot'  the  Navy;  it  is  younger,  weaker, 
more  unfriende<l.  l>ut  if  the  consolidation  take  tlie  shape  of  two  mu- 
tually inde])endent  branches  united  under  a  common  administrative 
he;id,  the  change  from  tlu^  jiresent  airangement,  whether  it  taru  out 
well  or  ill,  will  not  be  necessarily  fatal  to  either. 
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In  couclusion  I  will  refer  tx>  the  frequent  assurances  received  of  the 
growing  approval  given  to  the  college,  and  the  appreciation  even  of  the 
partial  results  so  far  attained  by  the  ollicers  of  the  Navy.  It  ha«  aroused 
attention  to  a  defect  in  our  naval  thought,  and  at  the  same  time  given 
promise  of  remedying  the  evil  which  it  has  pointed  out.  Suitably  en- 
coumged,  it  will  prove  a  powerful  instrument  in  the  hands  of  the  Gov- 
ernment to  perfect  the  officers  of  the  future  in  that  most  important  of 
their  functions,  viz:  the  direction  of  operations  of  war  at  sea. 
Very  respectfully,  your  obedient  servant, 

A.  T.  Mahan, 
Captain  U.  S.  Navy,  President  War  College. 
Commodore  J.  G.  Walker,  U.  S.  Navy, 

Chief  of  Bureau  of  Xa  vigation. 


PROGRAMME  OP  NAVAL  WAR  C'OLLEilK  FOR  SESSION  OF  1888,  BEGIXXIXO  AUGUST  6. 

\avnl  history  cons'nlorod  with  n^foivneo  to  tlw»  otVoet  of  naval  y»ower  upon  jreneral 
hintory  ;  iiiUiriitin>{  tlit^  stnitojjjic  iM'urinjx  oi"  naval  power  as  a  particular  factor  in  ji^en- 
eral  wars,  aud  iliwussin*;  th«  Htrat<'<:i<!  and  tactical  use  of  th(^  naval  forces  on  their 
own  element,  as  illustrative  of  the  prin<'iples  of  war — Capt.  A.  T.  Mahan,  U.  S. 
Navy. 

The  trne  naval  cnnditiouR  durinpj  the  war  of  IHpJ,  at.  homo  and  ahroad,  on  the  8<»a 
and  on  the  lakeH, and  their  hearing  upon  the  course  of  the  war,  on  both  frontierHand 
on  the  ocean — Theor.ore  li(M)S4»velt,  cMj. 

Naval  ffnnnery;  the  practical  u^e  of  the  ^jun  at  Hca  and  the  tactical  i»ower  and 
HniitationH  of  the  weapon — Lieut.  J.  V.  M<'i<rs.  17.  S.  Navy. 

Present  condition  of  coninierc*^  au<l  couiiucrcial  sea  routes  between  the  Atlantic  and 
Pacific,  with  an  estimate  of  the  etVrct  produc«'d  upon  them  by  a  trans-isthmian  canal, 
includtnic  a  view  of  the  military  Jiml  political  coiiditioiiH  of  the  l*a<iiric  0<'.ean,  Gulf  of 
Mexico, and  the  Carii>bean  Sea — Lieut«*naut-('onnnander  C.  II.  Stockton,  U.  S.  Nav>. 

Naval  8tnit4<^y — Capt.  A.T.  .Mahan.  V.  S.  Navy. 

8trato«;ic  features  of  the  l*a<'iii<",  Oecau  aiul  racilic  coast  of  tin;  United  States  — 
Liontenant-Connnander  C  11.  Stockton,  T.  S.  Navy. 

Ktratejric  features  of  the  Gulf  of  Mexico  and  theCaiihbean  Sea — ('apt.  A.  T.  Mahan, 
U.  S.  Navy. 

Strat4*gic  study  of  the  lake  frontier  of  the  I'nited  States — Lieut.  (.-.  C.  Rogers,  V. 
S.  Navy. 

Btratef^ic  study  (outline)  of  the  si'ji-coast  of  the  I'nited  States  from  Portland,  Me., 
to  and  including  Chesape;>k<'  Bay— Capt.  A.  T.  Mah;hi,  V.  S.  Navy. 
Coast  defense  aud  attack — Lieut.  I>.  KeimeHy.  1.'.  S,  Navy. 

Defense  of  the  wa-coast  of  the  I'nittMl  States — (leneral  II.  L.  Abbot,  K.  S.  Kngi- 
neers. 

Military  history,  8trate;;y,  and  ta«"ties— Lieut.  .1.  P.  Wi8s<  r,  V.  S.  Artillery. 

Tactics  of  the  gun — Lieut.  J.  I".  Mei^s,  V.  S.  Navy. 

Tai'ticH  of  the  torpedo— Liem.  1).  Kenm-dy,  1'.  S.  Navy. 

Tactics  f»f  the  ram— Couunander  P.  F.  Ilarriii;;ti»n,  P.  S.  Xavy. 

Fleet  battle  tactics— Cai»t.  A.  T.  Mahaii,  V.  S.  Navy. 

Naval  war  game — Lieut.  M<-Carty  Little.  P.  S.  Navy. 

Naval  res«Tves  and  th<^  recruiting  and  training  of  men  for  the  Navy — Lieut.  S.  A. 
Staunton,  V.  S.  Navy. 

Naval  logistics;  nniintenance  of  conl,  ammunition,  and  other  supplies  to  a  fleet 
acting  at  a  distance;  establishment  of  <b-pots  nnd  eiiains  of  seaports — Lieut.  C.  C. 
Kogers,  U.  S.  Navy. 

General  stafl';  intelligen<-e  bram  h  ;  t\)reign  war  colleges  and  stalF  a<^ademies,  their 
relation  to  the  general  statf;  inteiligeiu'e  syst»'ms  of  loreij^n  armies;  general  con- 
sideration of  naval  intellig(*nce  de]iartments  at  home  and  abnuid  ;  meaning  of  naval 
intelligence  in  detail;  strate;;i<-  value  of  trade  routes;  their  ilefense  und  attack  in 
war:  r«»connais8anee8;  reasons  for  general  stall";  esstMu-e  of  intelligence  work  is  prep- 
aration for  war— Lieut.  C.  C.  P<»gers,  P.  S.  Navy. 

Prewrvation  and  care  (d'iron  .sliijis,  ami  injuries  to  which  they  are  liable  ;  the  ship 
considereil  as  a  gun  platform — Naval  Constructor  K.  <'iatewood,'U.  S.  Navy. 

Naval  hygiene— Medical  Din-ctor  P.  C.  Dean,  P.  S.  Navy. 

luternationul  law,  treated  with  sjiecial  referen<-e  to  questions  with  which  naval 
ollicers  may  have  to  do— I'lof.  ,1.  P.  Soh-y,  P.  S.  Navy. 


REPORT  OF  TIIIC  UYDROGRAPIIKR  TO  BUREAU  OF  NAVIGATIOS. 


Unitki)  Statks  ITyduoguapiiio  Office, 
ljuuKAr  OF  Navkjation,  Navy  Depart3Ient, 

Washington^  October  15,  liSSS. 

Sir:  In  ftubiiiittiii^  the  followin*;  sniiiiiiary  of  the  work  of  this 
division  of  the  linreau  of  Xavi<i:ati<)ii  ft)r  tho»  fiscal  year  ending  June 
30,  1888,  it  is  tine  to  niy  i)re(leeessor,  Coiinnander  «T.  li.  Bartlett,  to  state 
that  his  term  ch)se(l  on  the  lirst  <lay  (»f  the  month  just  nientioneil.  It 
is  bnt  a  small  tribnte  to  say  that  l)is  nnvaryinfj  interest,  his  active  and 
intelligent  ])artieii)ation  in  all  the  details  of  the  work,  and  liis  williDg- 
nej?s  to  aswsnme  res])onsil)ility,  were  tiie  necessary  requisites  for  tlieiKK<i- 
ti(m  of  Ilydrojjrapher  when  he  tookehar^je.  The  results  of  his  admin- 
istration s]ieak  for  tliemst^lves,  and  this  oHiee  lost  its  most  siicKsessful 
director  when  he  left,  of  his  own  choiire,  to  lend  his  talents  elsewhere. ' 

The  Il.vdroj^rapln'c  Ollice  has  now  made  a  jilaee  for  itself  in  the  esti- 
mation of  the  maritime  commnnity  nev<T  belong  occnpied  by  any  bureau 
of  the  (lovernmcnt.  With  the  growin;!*;  nec(\ssiries  of  American  com- 
merce and  tlie  increased  knowledge  of  s<'.ientilic  snbjects  relating  to 
navigation,  this  ollice  has  a  most  nsefnl  function  to  perform,  and  its 
valne  hereafter  must  dejMMid  entirely  on  the  degree  to  which  these  neces- 
sities are  com])rcliendcd  and  ap))reciated,  and  npon  the  successful  adai)- 
tation  of  means  al  disi)osal  for  satisfying  them.  The  idea  prevailing  to 
a  certain  extent  tlmttht*  nydrograi)liic  (.)nice  <ran  run  itself,  so  toR|)eak, 
which  controlled  its  operations  for  nniiiy  years,  is  fonnded  on  a  iniscou- 
(Option  of  the  ])rcsent  scope  of  its  work  an<l  the  possibilities  of  its 
dt»velopment  in  the  future.  ThcTc  is  much  to  be  accomplishetl;  the 
field  of  nscfuluess  is  pr:icticiil1y  nnliniitiHl,  and  to  do  it  even  a  scant 
justice  will  r<*(piin»  the  drvott'd  etVorls  of  many  minds.  The  practical 
ai)i»iication  of  tliis,  und  its  nitinuite  i)»irpose  kejit  steadily  in  view,  are 
to  giv<»  v:ilu(»  to  the  jK-jiceful  operations  of  the  Navy  and  increase  its 
stn'ugth  wiih  th4>se  classes,  both  ashore  and  alh)at,  which  are  its  chief 
snpportcis  during  times  (»f  peace  ami  its  main  dependence  during  war. 
There  is  a  tlegree  o\'  responsilulity,  thereftu'c,  attached  to  this  work,  to 
the  Navy  on  one  side  and  tiie  maritime  community  on  the  other,  which 
shoidd  be  nciiiier  regarch'd  lightly  nor  unthu  taken  as  a  matter  of  mere 
routim*. 

r.y  tlu^  transfer  of  tin*  <'o]h»ction  and  «]iss<»mination  of  all  matters  re- 
lating to  the  ocean  and  the  withdrawal  of  the  ollicers  of  the  Signal 
Service,  fnun  siiij)  visiting,  and  from  tlu'  maritime  exchanges,  accom- 
j)lished  during  l!ie  last  year,  the  develojunent  of  the  subject  of  marine 
meteorology  has  been  rcslore*l  to  the  olllct*  where  it  was  iirst  systemat- 
ically commenced,  and  which  is  tlie  natinal  custodian  of  its  reconls. 
liy  means  t)f  t'le  l*il<»t  ( -hart  the  latest  ]Mactical  results  of  this  impor- 
tant study  are  iH»\v  ^iven  to  the  world,  an<l  the  Xavy  can  lead  iu  a 
matter  ^\ Inch,  wiih  its  corps  of  scientiiic  seamen,  jt  is  naturally  ex- 
l)ecte<l  to  do. 

Tlu;  bran<'h  ofliccs  keep  touch  with  the  nierchant  marine,  and  it  is 
safe  to  assert  that  no  measure  ever  ailopted  by  the  Navy  Department 
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has  Lad  siicli  influcnco  in  bringiiiff  al>oiit  and  maintaining  pleasant  re- 
lations with  this  class  of  our  fellow-citizens. 

The  chart  service  of  the  ships  of  war  in  commission,  including  the 
necessary  publications,  has  been  commended  on  all  sides.  The  fact 
that  the  Hydrographic  Office  is  the  servant  of  the  fleet  is  not  \ost  sight 
of  for  an  instant,  and  it  is  now  well  recognized  on  board  ship  that  the 
best  charts  and  the  latest  editions  of  them  are  provided  with  as  much 
celerity  and  certainty  as  the  mails  and  express  will  allow.  It  is  also 
gratifying  to  know  the  appreciation  of  those  who  make  surveys,  obser- 
vations, and  rejjorts  from  the  ships  of  war  in  finding  their  results  pub- 
lished within  a  short  time  of  receipt  and  sent  out  to  all  parts  of  the 
world  as  the  work  of  American  naval  ofiicers. 

In  regard  to  internal  matters  we  have  taken  a  long  step  in  advance 
in  the  construction  of  instruments  for  engraving  and  in  extending  the 
usefulness  of  electro-deposited  plates.  The  lack  of  room  ])revents  the 
adoption  of  many  ])lans  which  would  result  in  a  large  saving  and  finer 
work.  The  long  distance  between  the  ditierent  divisions  of  the  office 
makes  it  necessary  to  exercise  greater  attention,  at  the  expense  of  much 
time,  in  maintaining  the  proper  eo  ordination  for  complete  and  harmo- 
nious result8,  and  also  i*enders  the  i)rol)Jeni  of  the  most  efficient  and 
economical  distribution  of  the  force  a  difficult  one.  The  greatest  need  of 
the  office  at  present  is  a  si)ecially  constructed  lire-proof  buihling,  with 
sufficient  and  proper  light  for  the  drauglitsmen  and  engravers,  proper 
room  for  i>ower-worke(l  printing  an<l  lithogra])hic  presses,  electrotype 
and  i)hotographic  plant,  chart  mounting  and  drying  machinery,  storage 
for  surveying  instruments  and  supplies,  and  space  for  plates,  archives, 
and  records.    Tlie  latter  an^  valuable  an<l  could  not  be  rei)laced. 

No  time  can  be  set  wiicn  tliis  work  will  be  tinished.  As  the  number 
of  engraved  copper  plates  inci eases  a  greater  force  will  be  reciuired  to 
care  for  tUem.  Surveys  and  resurveys  will  be  necessary  as  long  as  the 
world  lasts  and  tlic  ciiarts  tliat  result  are  constantly  undergoing  cor- 
rection and  change.  The  growth  of  commerce  and  the  evolution  of 
ships  and  machinery  bring  in  new  conditions  which  necessitate  refine- 
ments in  the  instruments  used  in  navigation.  Progress  in  the  science 
of  cartography  enables  the  chart-inaUer  to  simplify  iiis  delineations  so 
that  the  style  formerly  used  would  not  be  aei^epted  by  the  navigator  of 
to-day.  VVith  the  expansion  of  commerce  also  a  better  class  of  observ- 
ers of  marine  meteorology  has  ajjjH'areil  and  the  work  on  this  subject 
will  naturally  increas<».  Jn  order,  therefore,  to  keep  up  with  the  re<iuire- 
ments  of  the  situation  then*  must  be  no  lack  of  industry,  ingenuity,  and 
business  capacity  and  no  expectation  that  a  time  will  be  reache(l  when 
the  operations  of  this  oHkic  can  be  Kuc(?essfully  conducted  in  a  perfunc- 
tory manner. 

Nothing  couhl  have  been  aeeomj»lislied  either  by  my  predecessor  or 
myself  had  you  not  given  support  to  the  j)roJ<;cts  for  reform  and  ex- 
pansion which  have  been  (tarried  out  during  the  past  few  years,  and 
among  the  evidences  of  the  progressive  and  liberal  administration  of 
the  Bureau  of  Navigation  the  present  reputation  of  the  Ilydrographic 
Office  is  one  of  the  most  conspicuous. 

CIIAKT  CONSTKUCTION. 

The  work  of  thiS  important  division  has  been  carried  on  in  a  satis- 
factory and  expeditious  mann(»r.  Sixty -three  new  charts  were  pub- 
lished, the  general  k)caiities  of  whieli  were  mainly  in  the  \V4»st  Indies 
and  Central  America,  Xewfoundhmd  and  the  (iulf  of  St.  Lawrence. 
The  results  of  the  work  of  the  V.  S.  S.  llaiujir  on  the  west  coast  of 
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Mexico  and  Lower  Cilliforniii  are  iiiclutletl — the  several  barborchartN 
reforred  to  in  the  hist  annual  rei)ort,  liaviug  been  completed. 

One  hundred  and  seventy-tliree  chart  phiteshare  been  correet^dasd 
two  miscellant^ous  phxtes  com])h^ted  durin^r  the  year.  In  adch'tioD,  thu 
iire  lifty  new  charts  in  course  of  ctnistruction.  Twenty  altos  and  £f 
bassos  *of  enpfravc?d  phites  were  made,  nineteen  blank  x^Iates  inireLasKi. 
and  twenty-live  renihaed  serviceable  by  scouring^  down  and  polishic; 
condemned  plates.  Thirteen  engraved  plates  were  withdra\rn  firomoM: 
and  tlie  number  now  on  hand  is  lour  hundred  and  forty-ouo  availaW"* 
for  i)rintin<;^.  There  are  also  one  hundred  niiscellaneoua  plates.  Tiw 
total  number  of  copies  of  charts  printed  amounted  to  21,659,  an  exc^ 
of  1,24(>  over  the  number  for  the  preceding  year,  and  almost  doabfc 
that  for  the  liscal  year  of  1882-'8:5. 

The  work  upon  the  record  of  longitudes  and  the  collection  anddb^ 
cui^sion  of  data  for  the  investigation  of  magnetic  variation  lias  betu 
ccmtinued.  This  has  been  (tarrit'd  on  with  reference  to  those  parts  I'i 
the  worhl  not  embraced  in  the  lJnitc<l  States  and  Europe.  The  iuvev 
tigations  bear  intimately  upon  the,  cart ograi)hic  operations  of  theoAiiY, 
and  have  iniproved  materially  its  nautical  publications.  Jjines  of  Hiual 
variation  appear  u])on  tlui  new  charts  <»f  the  North  and  South  Atlaiiti<' 
Oceans.  For  the  foriiuu'  eighteen  hundr(Ml  and  sixty-three  reliable  olt- 
servations  at  s(»a  were  collected  and  compiled,  and  these,  with  the  pn- 
dicted  values  at  shore  stations,  were  used  to  deduce  the  general  equa- 
tion. 

All  those  f(»a.tures  which  are  (he  same  on  every  chart,  Kiich  as  tbt* 
seal,  marginal  ler.t<*ring,  rims  of  degree  com[»asses,  etc.,  are  now  trans- 
ferred to  tlnM*(>i»per  j»hites  in  a  small  fra<'lion  of  the  time  formerly  taken 
to  (Migrave  them,  fiom  harilejied  sie(»l  rolls  bearing  them  in  alto. 

\V()i  k  np(Mi  tlu'.  gnomonic  <*harts  has  been  continued.  That  for  the 
Indian  Ocean  was  tiiiishetl  early  in  the  year,  antl  the  jdate  used  to 
j>r(»diu*e,  by  el<'etr()tyi)ing,  those  Ibr  tin*  North  and  ISouth  Pacific  OeeaiK 
The  drawing  for  the  chart  of  the  North  racific  is  now  coniploted  ami 
that  lor  the  Indian  Oe.ean  is  well  advanced.  It  is  expected  that  this 
series  of  great  circle  sailing-charts  will  be  published  during^  the  next 
year. 

The  work  of  <*olleet ing  tln^  reliable  deep-sea  soundings  of  the  Indian 
Ocean  has  bt'en  outlined  on  si\  sheets.  The  sounding  sheets  of  t be 
Atlantic  iiiKl  l*aeili(^  Oceans  and  the,  Caribbean  Sea  have  been  plotter! 
and  brought  up  to  dat(»,  and  a  sheet  cov(»ring  the  area  of  the  Gulf  of 
^Mexico  is  iu  course  (»f  preparation. 

An  ouilint^  of  work  t\)r  tlu*  ensuing  liscal  year  is  included  in  the  re- 
port of  tlu»  eiiicf  of  the  division,  whicii  is  appendiMl. 

The  l«)nriM>f  the  <iivisioM  is  as  foUows:  One  li<'Utenant  in  charjc^e,  11 
draftsmen,  engra  vei's,  ;5  api)rent i<'e>  engravers,  ,'5  ]»rinters,  1  appren- 
tice printer,  1  laborers,  1  recording  clerk,  and  1  coj)yisti. 

DIVISION  OF  KITPLV. 

In  this  division  theni  aie  dei)i)sited  copies  of  plate  and  301  pho- 
tolithograph  charts,  an  aggn'gate  of  I'M)  llydrograpliic  Oftico  charts. 
Coast  and  0<»odetie  Snrv(\v  charts  are  ordenMl  only  in  such  quantities 
as  are  necessary  to  imn't  the  (h^mand  forsupplying  United  States  naval 
vessels.  (Corrections  are  constantly  being  nmde  on  all  the  copies  inac- 
coi"danct»  with  information  rt»ecivcil  from  every  source  relative  to  the 
localities  they  cover.  When  the  limit  of  e<',onomical  hand  correction  is 
reached  new  etlitions  are  issued  from  the  corrected  plate. 
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Tlio  issue  of  charts  this  year  exceeds  that  of  last  year  by  2,794  copies, 
aud  the  number  sold,  also,  is  greater  by  83U  copies. 

As  referred  to  in  previous  reports,  the  photolithographs  are  being 
f^dually  suiKsrseded  by  new  engraved  charts  covering  the  saine  locali- 
ties. 

The  number  of  copies  of  charts  issued  to  agents  during  the  year  was 
8,034,  and  to  naval  vessels,  through  the  division  of  issue,  G,233.  The 
number  of  copies  of  canceled  charts  condemned  was  2,125,  a  large  ma- 
jority of  which  were  the  photolithographs,  fast  becoming  obsolete.  The 
total  number  of  copies,  including  Coast  and  Geodetic  Survey  publica- 
tions, sent  out  from  this  division  during  the  year  was  24,127,  of  which 
313  copies  were  deposited  in  the  archives. 

The  force,  during  the  most  of  the  year,  has  consisted  of  2  lieuten- 
ants, 1  eusign,  3  draftsmen,  1  clerk,  1  colorist,  and  1  laborer. 

DIVISION  OF  ISSUE. 

From  this  division  is  issued  din^ct  the  sui)ply  of  cluirts  to  all  naval 
vessels, embracing  tlie  publications  of  the  llydrographic  OHice,  Coast 
and  Geofletic  Surv(»y,  and  British  Admiralty.  Jt  has  also  special 
chargeot  British  Admiralty  cluirts,  which  are  k(»pt  constantly  corrected 
to  date,  in  accordance  with  the  latest  information  received. 

Outfits  were  furnished  to  naval  vessels  as  foHows:  Enterprise  and 
JjancaHtcr^  European  Station;  Xipsir^  Trenton,  J)olphin,  Albatross j  and 
Sicatara^  Pjicilic  Station;  Stratara  (having  returne^l  thePacilic  charts), 
South  Atliintic  Station ;  Pensarola,  North  Atlantic  Station. 

Partial  outfits  were  also  fnrnished  the  following  vessels:  Boston 
Chicago^  Pensacola^  Mivhigan,  ConsteUation,  and  Terror. 

Two  sets  of  charts,  (tovering  the  Atlantic  coast  from  the  boundary  o 
Maine  northward,  were  furnished  the.  Senate  Committee  on  Foreign 
Kelations. 

In  the  tabular  statement  of  the  ehi<»f  t)f  this  division  will  bo  found 
lists  of  ch5irtsre<*<'ive<l  and  issued,  the  recording  and  iiandling  of  which, 
with  their  corn^ctions,  keep  the  small  foret^  constantly  owupied. 

In  addition  t()  the  regular  work  the  catalogue  of  charts  for  the  North 
Atlantic  Station  was  revised  and  n^published. 

The  total  nnmlM'r  of  copies  of  charts  received  from  all  sources  during 
the  year  was  12,1 14,  <»f  which  (l,(>7S  weie  from  Lomlon, 

The  numlNT  of  copies  issued  to  naval  vc^ssels  from  this  division  was 
8,830  and  through  \\,  V.  Stevens,  London,  1,74S,  making  a  total  of 
10,538;  of  these  r>,.">72  were  eojiies  of  IJritish  Admiralty  charts. 

The  total  number  of  copies  of  iJritish  Admiralty  charts  on  hand  is 
10,4.*>r),  the  inimber  condemned  during  the  year  being  1,038. 

Tlie  force  of  the  division  <'onsisis  of  1  ensign  (in  charge),  2  draftsmen^ 
1  co[iyist,  and  1  laborer. 

DIVISION  or  SAILINC;  DIRECTIONS. 

At  the  beginning  of  the  year  the  divisicnisof  books,  archives,  notices, 
and  mailing,  were  consolidated  under  the  general  head  of  division  of 
Hailing  directions.  The  division  of  marine  meteorology  h.aving  l)een 
asNigued  a  portion  of  the  spaet^  occupied  by  tin*  division  of  lK>oks  much 
time  and  work  was  expended  in  re-arranging  and  csitaloguing  the  pub- 
lications. 

Sailing  directions  of  th<»  west  <*oast  of  ^lexico  and  the  Indian  Ocean 
have  l)een  completed  and  issuetl ;  three  others  are  either  in  the  hands 
of  the  Public  Printer  or  are  ready  for  pul)lication.  The  importance  of 
pushing  the  work  of  publishing  a  complete  set  of  sailing  directions  by 
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the  Government  has  been  dw^lt  upon  in  previous  reports.  Thefoiff 
of  this  division  is  insufticient  to  carry  on  the  work  which  falls  to  it, 
it  sliouhl  be  increased  whenever  the  appropriations  will  admit. 

A  list  of  such  works  as  have  been  purchased,  as  necessity  demanded 
and  placed  in  this  division  for  issue,  as  well  as  the  publications  of  thb 
office  for  the  year,  is  included  in  the  appended  report  of  the  chief  of  tbc 
division. 


Tho  nnmber  of  copies  of  booltH  on  hand  for  issue  July  1,  1687,  was    K,TT5 

Kecei ved during  tlie  year  

Total   4a« 

Number  issued  during  tiscal  year    6.37 

Remaining  on  hand  July  I,  l.'r'HH   3ci,3L'. 


The  work  of  issuing  tlie  weekly  notices  to  mariners  and  tho  extrar> 
of  the  same  has  been  continued.  Tlie  phm  of  grouping  together  sacli 
paragraphs  as  refer  to  the  same  general  locality  and  issuing  these  in 
the  form  of  extracts  has  met  witli  unch  api)roval  that  no  fewer  thai 
431,700  copies  were  iwssued  during  the  last  fiscal  year,  and  this  uumbc 
has  now  reached  at  least  one-half  million  yearly.  The  workof  tlh 
branch  oflices  is  somewhat  increased  by  this,  but  the  method  is  sojk 
ceptable  to  the  maritime  community  that  it  should  bo  continued.  Al 
though  but  one  notice  to  mariners  is  published  each  week  the  uumk 
of  paragraphs  has  incn^ased  vi^ry  considerably.  This  large  sapplyo 
nautical  infonnatiou  (listributt»d  tlin)aghout  the  world  has  a  humW 
tarian  fis  well  as  commercial  value  of  great  significance.  Large  b 
bers  of  notices  are  constantly  ioceive<l  from  France,  Knglaiid,  Me 
many,  Italy,  and  other  foreign  nations.  The  work  of  translating  the? 
has  been  done  in  this  division,  and,  re-arranged,  they  appear  agaiui 
the  noti(5es  issued  from  this  ollice.  In  addition,  data  derived  from  fo 
cign  docnments,  information  from  shii)s,  etc.,  (*x)ntribute  to  the  gener. 
fund. 

The  contents  of  these  notices  are  tabulated  and  at  the  close  of  theyei 
SOO  copies  of  this  index  are  issued  to  recipients,  who  keex>  the  uotic< 
tiled  for  bin<ling  in  b(M)k  form. 

The  six  volumes  of  light  lists  have  been  thoroughly  overhaiiIe«l,  r 
vised,  and  corrected  to  (late,  and  are  ready  for  publication. 

In  the  subdivision  of  archives  1,140  docnments  have  been  index* 
and  2,405  cliarls  catalogued.  The  records  of  all  original  surveys,! 
ports,  antl  hydrographic  intbrmation  of  every  description  is  filed  her 
copiesof  Coast  iSnrveyand  11  ydrographicOtlice charts, and  nearly  12,Ui 
(M)i)ii»s  of  foreign  ciiartsare  ciilalogued  and  arranged,  embracing  all  tho: 
issued  by  foreign  liydrograi)liic  otlices.  The  classification  and  arran;: 
ment  of  these*,  various  <locnments  and  numerous  sources  of  infornia 
lias  been  v<  ry  ellieiently  ])ertornuMl  by  the  custodian  in  charge. 

During  the  greater  jKU  t  of  tin?  ye:ir  the  force  of  the  division  has  coi 
sisted  of  on(^  lieutenaut-command(»r  (in  charge),  three  lieutenants, t hit 
cleiks  (compilers),  omy  custodian,  and  two  laborers. 

DIVISION  or  MARTNK  METEOROLOGY. 

All  the  available  force  of  this  division  has  been  employed  in  rou 
work,  tlie  issue  ol  the  monthly  IMlot  Chart  and  weekly  supplemient 
the  )>ro]>er  handling  of  forms  and  journals  used  in  the  collection  of  um 
lor  thi'si'  publications,  the  value  of  whieli  to  commerce  proves  th 
importance  of  still  further  extending  the  work  until  it  embraces  ever 
ocean  whii  h  Americau  commeree  is  likely  to  reiich. 
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The  great  popularity  of  the  Pilot  Chart  and  its  supplomonts  and  its 
importance  lo  the  maritime  world  generally  is  apparent  from  the  fa(^t 
that  over  5,000  copies  are  issued  monthly.  The  reports  of  the  oflficers  in 
charji^e  of  the  branch  oflices,  to  which  a  great  portion  of  its  success  is 
due,  sliow  the  estimation  in  which  it  is  held  and  the  appreciation  of  its  ex- 
tensive and  varied  information.  Keports  are  constantly  received  at 
these  offices  of  the  success  attained  by  following  the  directions  laid 
down  ui>ou  the  charts,  especially  those  ibr  the  avoidance  of  West  In- 
dian hurricanes.  The  record  of  floating  wrecks,  also,  is  another  of  the 
special  and  important  features  of  these  publications,  and  affords  an  ex- 
cellent opportunity  tor  studying  the  various  phases  of  ocean  currents. 
The  great  log  raft,  when  abandoned  oft*  Nantucket  ISlioals,  was  directly 
in  the  tnick  of  transatlantic  steamers,  but,  fortunately,  it  broke  up  be- 
fore causing  disaster.  The  drift  of  the  logs  has  been  plotted  each 
month  to  the  eastwanl  as  far  as  the  Azores,  the  general  track  of  all 
derelicts  anil  wreckage  which  can  bo  traced  to  that  part  of  the  ocean 
lying  southwest  of  the  Azores  and  south  of  Bermuda.  These  various 
meuacea  to  navigation  l>eing  reimrted  to  the  Bureau  are  destroyed 
whenever  practicable  and  the  dangers  removed  from  the  routes  of  ves- 
sels. 

Illustrative  of  this  is  the  following  extract  from  the  New  York  Mar- 
itime Kegister  of  July  3,  1888 : 

On  .Tiiiio  14  tlio  attention  of  tin*  Navy  Department  was  callo<l  to  the  danj^proiiH 
rliarartKr  of  the  tlen'lict  Hteaiiicr  Kun  la^  Hiiiik  about  r>l)  iiiiloH  (MiNt-sontlioaMt  of  Ca]>(; 
Henry.  On  Juno  19  tliiH  drrrlirt  was  blown  up  by  the  U.S. 8.  Drttpatrhf  ho  that  tbo 
leaHC  depth  of  water  over  tho  stuni])sof  tin*  niasts  is  4^  farhonis.  This  ih  )irouipt 
work,  for  whieh  the  Secr«*tary  *»f  the.  Navy  antl  tho  chief  of  Hun'an  of  Navigation  are 
to  hu  eoniniend('<l.  Their  aetitni  will  certainly  meet  with  tlie  In-arty  approval  of  tho 
Hhippin^  eiMnniUnity,  ami  will  be  taken  as  i'vi<hMieo  that,  as  far  as  the  Navy  IV.part- 
nient  can  do  »o,  our  eoa.sts  will  be  kept  as  frre  as  possibh;  from  de.Telicta.  The  Navy 
18  worth  uioru  than  tho  money  il  cost  . 

An  additi(mal  feature  of  th(»se  ]>nl)li(!ntions  has  been  the  issuiufr  of  a 
monthly  suppk*ment  \vlMMn»vtM"  some  suhjert  of  siH?cial  interest  demands 
it.  In  Sopteniher,  for  instance,  a  supi)leinent  was  issued  descrii)tiveof 
West  Indian  hurricanes  and  the  laws  of  storms ;  in  December  a  dis- 
russionof  the  best  transatlantic  r«)iites  and  tin^  winter  storm  belt  of  the 
Xorth  Atlantic;  in  Mareii  a  description  of  the  water-spouts  off  the  At- 
lantic coast  of  the  Vnited  States  durin;;  January  ami  February.  All 
«»f  which  havelHien  and  still  are  in  f2:reatd(»man<l  by  masters  of  vessels. 
A  niono^ra])h  of  the.  frn-at  storm  olf  tlie  Atlantic  <;oast  of  the  TTnited 
SStates  March  11-14  is  in  the  hands  of  the  ]>rinter. 

An  important  improvement  is  the  ]ireparation  and  issno,  in  lar;>:o 
«pmntities,  of  nets  of  forms  upon  whicli  to  re<:ord  reports  of  marine  me- 
teoroh);ry;  by  this  means  a  whole  month's  data  can  be  n»corded  upon 
one  shei't.  The  system  has  greatly  facilitattMl  work  on  board  ship  and 
in  this  otlice.  Co-op<»ration  with  the.  Tnited  Stales  Hi^rnal  Service  has 
bnmj^ht  about  a  system  by  which  <lata  are  exchan;;e(l  antl  utilizeil  by 
both  ollices  without  duplication. 

Reports  of  marine  meteon»lo;ry  an»  unw  re^jularly  received  from  forty- 
six  GovernmiMit  v<*s.sels,  an<l  tive  hnn<lrefl  and  forty-four  of  the  mercan- 
tile marine,  and  fully  thirty  v<»sscls  a  month  arc  added  to  the  list. 
Althoui^h  a  majority  of  them  navi;^ate  the  North  Atlantic!,  yet  reports 
are  received  from  vessels  in  every  ocean,  and  only  a  suitable  incentive 
and  means  to  utilize  the  <lata  are  necessary  to  build  up  the  b«'st  possi- 
ble system  of  marine  obs^'rvations.  During  the  y<»ar  one  hun<lred  and 
seventy-six  meteorolo(i:ical jimrnals  have  been  hhhmvcmI  and  one  hundred 
and  ten  new  ones  issued.    .More  than  lifteen  hundred  of  these  j<»urnals 
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were  on  h.irnl.  euiitaiiuii^r  v;il;ui ".•';»•  il.ira  toihe  Hiivi*?able  wairft 

of  the  ;;lol»e.  but  a:  i»rt'>eMT  ii>*  le«  tlit^  niaritiine  eommuiiityonac 
couut  of  tlie  la«:k  of  mt-aTis  icily  f  iliate  ami  publish  them. 

Inren'stincr  reporrs  on  the  use  an-l  t-Liii.-n-y  i'f  oil  in  lessen  in;:  tlieila- 
jri^rous  eft'eets  of  Leavy  si\is  art  n  u'iilai  ly  ivtvivcd,  ami  only  confirms 
what  is  now  so  j^enerally  ksi« n.  wnu-iy  is  liiis  fiiot  estaolisliedui 
acceptetl  tbar  there  are  no^v  h\  the  iMaikt-t  many  iu^enioiiii  eoutrivano? 
for  the  iinijier  ilistribiitiou  of  tue  oil  in  rimes  of  emer<ren<:y. 

The  report  of  the  oilii-er  in  oh.ir;;^.-  i»f  tills  ilivision  is  apiiemled,  aii'ij 
perusal  of  it  will  show  the  inipo!  :.»:ir.-  of  im  iVLiseil  attention  ti)  theqae^ 
tion  of  marine  meteorolo^^y.  Tii**  baildia;:  np  i»t  an  ertieient,  \vell-or;:u 
izeil,  ami  \ -.ihiable  ili vision  u]mii  rln*  exreih-tir  foumbitiou  now  e^jtablisltf' 
only  awaits  the  proper  suMpor:  vi  L\«n.u^e^s. 

r.RANr:i  offices. 

Very  sat isfiictory  reports  have  Vnvii  ro'-eive'l  from  all  the  branch  of 
fices,  showing:  such  an  imrea^eil  smpe  of  operations  that  the  pre^' 
quarters  oecupieil  by  thei'i  a:nl  the  hiwv  I'li^ployeJ  is  alto^fether  in 
cient. 

Boaton, — The  Boston  oirice  repor:<  that  ]iubli('ation  of  the  wal« 
spout  supi)U'mi*nt  has  ha«l  ronsitlt  lable  t  ttW  :  incalliu^j  the  attentioDv 
mariners  to  that  subjret.  a  nil  ha^  amusnl  tliem  to  tlie  imi>ortaiicei 
making  more  <'areful  observaTions  »»f  tln-se  phenomena.  The  exeellem 
of  the  new  sailiiiic  charts  lias  berii  <'unimemleil  by  the  seu-fiiriug  c»)d 
munity.  and  were  not  the  masreis  t»f  :iiiiny  of  the  foreign  steam  lin' 
obli;:e<l  by  law  to  use  tat^  chaits  iss.ii  il  by  ihcir  own  governments mai 
of  tliem  wonhl  take  the  IIyilinirrai»hi"  Ciii-e  j-harts  in  preference.  Tl 
••Fishery  Limits"  chart  has  ]novril  to  Oi*  most aceejitable  to  the  fisbt 
men.  ami  has  unilonbteilly  st  rveil  to  keep  Tiiany  out  of  trouble.  T 

work  of  collectin;:  data  lias  1  n  lusich  simiilitied  by  the  new  formsl 

ri'Cordin^('rreenwi(  hiH">ii(»l»'*er\Miions,  anil  the  returns  have  been  fail 
go<Mlon  an  avera;:**.  many  nf  :he  u-comIs showing  signs  of  great  eare. 

Kveiy  ellbrt  has  bei'U  made  t«»  i  Mllc  t  tlie  la:est  and  most  reliable 
concerning  ice  in  tlie  vi-.-inity  uf  ilu^Graml  Jianks,  but  very  few  rejX) 
have  been  made  (;f  this  gie.i:  daii.ircr  sontli  of  the  parallel  of  4."!^ 
The  transatlantic  routi-s,  as  hiid  thiwn  on  tlie  pilot  chart,  seem  to  hai 
been  adopte«l  by  the  ] piston  stea:n-shi]>  lines  more  generally  this  vi 
than  ever  before,  which  iu-counrs,  in  ]»arr.  f*»r  the  scarcity  of  ice  repoi 
Many  captains  liave  bern  im-linedro  re:;ard  tlie  rec(»mmendations  asi 
necessarily  cautio:i<,  but  sneh  illn^itrations  as  the  collision  of  the  Oel 
and  ThiiKjriiUn  art-nds  ha\  cnnvim-ed  tl:e  most  skei)tical  of  their  Vi 
The  routes  of  the  vaiions  tran^'rianii'-  srcam  lines  are  slowly  but  snn 
drawing  tt)gethi-r.  an»l  wiiile.  in  all  ]>rolKi]»ility,  they  will  not  reach  t 
extreme*  limit  for  i(re-seas«>n  travel  leenrnmended  by  the  chart,  thew 
ai)proximate  to  it,  ami  tin-  adoption  of  (jmc  ]»atheach  way  for  all  will 
a  great  impro'  cmenr. 

The  iMimerouscalls  forinformatlon  on  all  subjects  have  l>eeu  iuet,ai 
theoilict^  has  had  in  ailditi«>n  the  jis-eparation  of  sailing  directions  for 
river  and  (rulf  f»f  St.  Lawi'euee  and  the  Atlantii!  coasts  of  Xova  Sec 
and  I>ay  of  Fnndy. 

Xfnc  Yttrl:. — The  r«'pi)i  t  from  tin*  New  York  oiHce  is  full  of  interes 
facts  in  regard  to  tlie  extensive  nature  t>f  the  work  done  at  that 
?Since  the  datef>f  issuing  the  im'w  meteorological  forms  (ouly  six  inon 
this  braneh  has  obtaineil  tliirtei'ii  lip.ndi't*d  g«tod  viduntary  observe 
The  value  of  the  results  tleilucMd  fioiu  l  iiese  observations  in  beuefinf 
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cominoive  by  recomnieutliiig  routes  for  vessels,  forecasting  tbe  weather, 
eti*.,  and  tlie  probable  limits  of  fogs  can  not  be  overestinuited. 

In  December  the  great  Nova  Scotia  raft  broke  adrift  from  the  steam- 
ship Miranda  and  became  a  .standing  menace  to  navigation.  By  the 
advice  of  this  office  the  Maritime  Association  of  the  port  of  New  York 
mpiested  the  honorable  Secretaries  of  the  Navy  and  Treasury  to  have 
the  danger  remove<l  if  possible,  and  subsequenlly  much  time  was  8i)ent 
in  giving  information  in  regard  to  its  latest  reported  position  and  its 
probable  course,  it  being  always  held  that  Ihe  raft  would  soon  go  to 
pieces. 

At  the  request  of  the  inspector  of  the  third  light-house  district,  in- 
quiries as  to  the  vahie  of  boll-buoys  were  made  which  resulted  in  much 
evidence  of  their  importance. 

Up  to  May  1  only  tliirty  of  the  reports  of  ice  were  received,  while  there 
weiv  one  hundred  and  twenty  for  the  same  period  of  last  year.  This 
is  a  repetition  of  the  exjieriencc  of  the  I>oston  ollice  and  is  due,  of  course, 
to  the  same  n^asons.  As  the  st»ason  advances  the  force  of  tliis  branch 
is  much  occupied  in  fui  ni.shing  information  as  to  the  general  position 
and  movement  of  the  ic(». 

The  attentii»n  railed  by  \\w  United  Stati's  llydrographic  Office  to 
the  use  of  oil  has  been  iiH).st  irnitfiil  in  its  results.  Therei)ortsof  tiie  last 
few  years  have  been  wi<lely  cireuhited,  and  have  cause(l  much  interest 
to  be  taken  in  them.  The  French  Steam-ship  Compagnie  Generale 
Transatlantique  has  issiUMl  most  thorough  and  interesting  instructions 
to  the  captains  of  its  vessels  t\»r  its  usi^  whenever  occasion  oilers. 

Tlio  publication  on  the  Pilot Charr  of  the  average  barometer  read- 
ings of  the  North  Atlanlie  has  been  of  great  a^ssistance  to  captains,  who 
are  constantly  acknowledging  their  indebtedness  to  this  valuable  pub- 
lication. 

The  sailing  direet ions  foi  tli(»  Iinlian  Ocean,  recently  imblished  by 
tln»  lIydrographi<*<)niee,  liave  hern  iiineh  apjneciated.  Tlni  gnomonic 
••hart  <»f  the  North  At  Ian  lie  Ocean  is  iilso  liighly  spoken  of.  The  more 
it  is  used  the  mon»  jioj)nlar  ii  bectnnes,  and  hardly  a  steamer  engaged 
in  the  North  Atlantic  i::nle  will  he  I'onml  withoiit  ow.  The  number 
of  aelmiralty  <'ases  in  w  hieh  oliicers  attached  to  the  ollice  have  been 
4'alletl  to  testily  has  v^mv  nineli  increased.  The  snbjectt  of  barometer 
cnmiiarisons  has  reci  ivrd  carcfnl  alli*i'tion  and  much  useful  work  has 
been  done  in  this  niattei".  i  he  re»M)innientIatii»n  that  observers  for  the 
Ilydrograjjliie.  Otin'«'  1m»  1iMii:.vhcd  with  instrnnu'nts  of  standard  ]>at- 
tern,  both  U.ii  inneti  is  and  ii\ .mcr.ieters,  is  an  excellent  one.  The  class 
4>f  sea  observers  is  bcctjajing  hn  -cr  and  more  inti'lligent  and  they 
hhoid<l  have  every  f:icility  1i»r  ninking  *:,iun\  reliable  records. 

The  Held  of  <»peralinns  i»r  lhi>»  oliice  is  now  extensive  and  goes  (m 
increasing.  I'iiis  is  ap]»aiciit  tiom  the  comparison  of  Ihe  work  ])er- 
formed  this  year  with  ili:ii  <»r  la^i,  dnc,  in  a  measure,  to  the  assump- 
tion of  tin*  work  which  thr  S:-n;il  St-rs  ic(»  jireviously  had  done. 

Sixty-one  hundred  an«]  lillmi  \essels  hav(»  beiMi  visitetl,  and  3,070 
baronn'ters  eompai'cii.  The  nicr^  aM-d  eircnlatiim  of  the  Notices  to 
Mariners  is  intei'c.si in::,  I lM. .■»:;:>  copies  having  been  distribute*!.  Re- 
garding this  great  exten>ion  of  the  work,  the  insufficiency  of  the  space 
allotted  the  olli«^e,  commenN  il  upon  in  th(^  last  annual  report,  becomes 
yet  more  ap]tarent.  MlVoits  have  be<'n  nnide  to  overcome  this  dif- 
ficulty but  thus  far  wit  hunt  success.  The  vsilne  of  this  branch  to  the 
sea-faring  c(»mmnnity  <-a!i  not  be  ttM)  fMr«  il»ly  stated,  and  it  is  hojied 
and  believed  that  means  will  he  ^^'iwu  next  y«'ar  to  place  it  on  a  footing 
worthy  of  the  dignity  of  the  iiav«il  establishment. 
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Philadelphia. — In  this  office,  as  in  the  others,  the  work  has  iiicre 
to  a  <!oiiai(leral)lo  extent,  owing  to  the  transfer  of  the  collection  of 
teoroh)gical  data  from  the  Signal  Service  and  the  growings  appreciat 
and  interest  of  ship-masters.  This  is  evidenced  bj  their  ciemaDdiv 
llydrographic  Oflice  putlicatioiis,  by  the  number  of  their  observati 
their  increased  accuracy,  and  the  promptness  with  which  they  are; 
warded.  Nearly  all  the  masters  of  steamers  trading  from  this  port , 
many  captains  of  sailing  vessels  now  assist  in  the  work. 

A  substation  will  be  permanently  established  at  the  Delaware  Break- 
water, where  much  valuable  informaiion  can  be  obtained,  the  oc« 
visits  now  made  to  that  point  being  insufficient.   The  time-ball  wore 
well  and  very  few  failures  are  reported. 

Here,  as  elsewhere,  the  Pilot  Chart  is  much  sought  after,  few  vc 
crossing  thiJ  Atlantic  without  it.   During  the  year  the  iutbrinationior- 
nislied  to  individuals  on  various  subjects  of  interest  to  sea-fariug  |>eoplc 
amounted  to  12,288  items. 

Baltimore, — The  new  meteorological  forms  have  been  issued  to  i 
vessels,  and  here,  as  elsewhere,  the  old  observers  of  the  Signal  Servm 
have  willingly  acct^pted  and  agreed  to  keep  records  for  the  Hydiu 
graphic  Office. 

Tlie  location  of  the  time-ball  on  the  Baltimore  and  Ohio  Kailr 
building  is  veiy  poor,  and  its  removal  to  the  tower  of  the  observaton 
in  Federal  Hill  Park  is  recommended. 

Two  thousand  eight  hundred  and  lifty-four  copies  of  the  Pilot  Chart. 
5,886  supi)lenu^nts,  and  30,2 L'i  notices  were  distributed. 

ycic  Orleans, — Much  has  been  done  to  extend  and  popularize  thi* 
branch,  which  is  now  well  known  along  the  entire  Gulf  coast. 

Several  institutions  of  learning  in  Louisiana,  Alabama,  and  Texa> 
have  asked  for  copies  of  the  Pilot  Chart  as  a  means  of  impartin^^  a  prac- 
tical knowledge  of  the  ])liysical  geograph^'^  of  the  sea  to  their  students. 
The  new  forms  have  been  issued  to  many  vessels,  and  have  been  pro- 
ductive of  more  uniform  and  accurate  results. 

*San  Franrisco. — Time  signals  are  received  from  the  naval  observatoiy 
at  Mare  Island  daily  at  noon,  and  the  time-ball  uuinaged  by  this  office 
works  well.  A  standanl  chronomet*^*  enables  ship-masters  tocompan 
their  chronometers,  thougli  many  rate  directly  from  the  time-ball,  with- 
out renioving  them.  (Ireat  interest  is  taken  in  the  tracks  of  vesaeb 
trading  to  tiiis  i)ort,  and  the  subject  of  the  best  routes  to  be  followed 
<luring  varicms  Si-asons  has  received  jnuch  attention. 

Sixt<^en  thousand  notices  to  mariners  have  been  distributed,  and  2,853 
different  matters  iclating  to  nautical  subjects  were  investi^ted  at  the 
re<pu'st  of  individual. 

SUMMARY. 

The  following  is  a  i?ninmary  of  the  work  of  all  the  branch  offices: 

Vosst^lM  visit   13,717 

l$:in)iii(>t(M*s  iiimI  tlM*ri»uniu*trrK  ad.justiMl  n:ul  compared   7  7?1 

( ■iMonoiiH'tfi'.s  compsinMl  ainlralrd   '719 

(.'liarts  ('()iT<'cti  «l  lor  nuTi  liant.  raptaiiir*  ....  949 

Li<ilit  lisis  and  buoy  Wouks  rnrnM-.r<Ml  for  iin'rchaiit  cai)taiiiH   2,©l 

IlriTisof  iulorinat ion  Inriiislird   131,211 

rilot  Charts  (list  riimtr-d  (ropios)   3a,'sf7 

.Siiliplcim-iits  (listributrd  (cnines)   43|719 

]{(>a<'im  and  buoy  lists «listributiMl  (ropios)   11,760 

XotKM's  to  iiiariin'i-H  distributed .(iMipies  of  extracl.s)   420,171 

K«'porls  fnrwardfd  on  Monns  at  st-a,  trad«'-\vind  limits,  f«)^,  ico,  wrecks, 
watrr-spouts,  buoys  a<lrifl,  uso  of  <h1  at  sea.  eleetric  HtorniH,  uiikiiowa 
ro<-ks  and  sbo.'ils,  jnetiMir«>io<;i('al  Journals  issuiMl,  li;;ht  UstH  of  the  Uiiiteil 
Stati'H,  pamphlt'is  on  the  usi*  <if  oil,  and\arious  other  Kiibjouts  of  geiierail 

interest  and  information  ou  matters eoniuM;ted  with  navi{;:atiou,  distrumted.  S4,S90 
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■  lu  closLUg  this  brief  summary  of  the  work  of  the  branch  offices,  I  quote 
he  following  from  the  annual  report  of  the  Philadelphia  Maritime  Ex- 
change : 

Branch  HTDKOGRAPmc  Office.— Tho  workinps  of  this  office  commend  themselves 
Dore  forcibly  thau  ever  to  the  intelli^uut  coiisideratioii  of  the  maritime  and  com- 
aercial  public.  Tho  amount  of  information  (hiily  diHseniiuatod  to  masters  of  vesselts 
knd  others  interested  in  navif^ation  is  very  considerable,  and  has  helped  to  demon- 
trmte  the  fact  that  the  National  Government,  thnmgh  its  Navy  Department,  ciin 
«nder  to  the  mercantile  marine  very  efficient  S4>rvice. 

LONGITUDE  PARTY. 

It  having  been  determined  by  the  Bureau  that  the  work  of  measuring 
lifTerences  of  longitude  by  telegraph  should  be  resumed,  steps  were 
»ken  earlj'  by  the  Hydrographic  Office  to  collect  a  suitable  outfit.  In 
iddition  to  the  work  carried  on  by  previous  parties  it  was  deemed 
idvisable  to  add  observations  for  magnetic  variation,  and  the  latest 
mproved  instruments  for  this  purpose  were  purchased  in  England.  No 
lains  have  been  spared  in  the  eciuipnient  of  the  party,  and  it  is  hoped 
:hat  this  valuable  work  may  be  continued  without  intermission.  With 
:he  extension  of  telegniph  facilities  there  is  a  large  increase  in  the  num- 
t)erof  iK)int«  at  which  observations  for  longitude  are  desirable.  This 
ty  will  complete  the  work  on  the  west  coast  of  Central  America  this 

nter,  and  next  season  can  be  profitably  spent  in  the  West  Indies  and 
>Q  the  Spanish  Main. 

THE  HYDROGRAPHIC  OFFICE  EXHIBIT. 

In  obedience  to  the  order  to  prepare  and  send  an  exhibit  of  this  office 
to  the  Centennial  Exposition  of  the  Ohio  Valley  and  Central  States,  at 
Cincinnati,  a  very  c(miplete  collection  was  made. 

In  the  department  of  chart  construction,  the  whole  process  of  the 
sonstruction  of  a  chart  was  shown,  lirst,  by  a  series  often  large  photo- 

aphs,  24  b3'  30  inches,  arranged  to  show  the  dilferent  operations  of  a 
uydrographic  survey,  as  undertaken  by  the  oflicers  and  men  of  the 
Duited  States  surveying  vessel  Ranger  on  the  west  coast  of  Lower 
Dalifornia.  In  conjunction  with  these  followed  a  series  of  plans,  show- 
ing the  methods  of  working  up  the  results  of  these  surveys  from  the 
Brat  ])lottiug  on  the  rough  sheet  to  the  finished,  engraved  chart.  This 
liicluded  the  triangulation  sheet,  the  rough,  smooth,  and  reduced  plans^ 
the  engraved  ]»hite(with  basso  and  alto),  and  the  finished  chart. 

A  series  of  engraved  charts  follow^'d,  showing  some  of  the  best  work 
jf  the  office,  from  original  surveys  on  the  wt»st  coast  of  Mexico  and 
Lower  California  by  tht'i  Ikangrr,  Among  those  exhibited  were  the 
charts  of  Todos  {Santt>s  Uay,  W  S.  S.  Uangcr^  Commander  Chirk;  Stic- 
ramento  Keef,  C  S.  S.  AV(w/;rr,  Coinniander  Cook;  Tenacatita  Bay, 
U.  8.  8.  Rantjer,  Command(*r  Philip. 

The  two  latter  wen»  print<Ml  upon  i»hister  of  Paris,  which  brings  out 
Brell  the  fine  quality  of  the  work.  Copies  of  the  chart  of  Samana  Hay, 
ffom  the  survey  by  the  Drsjuttrh,  the  ^^Limits  under  tht^  Fif^hery  Trea- 
ies,'' tho  "Submarine  Cal)U»  .Map,"  the!  'Kruomonic/  or  (ireat  Circle 
Jharts,"  and  the  large  chart  of  tiie  Arctic  Regions,^  from  latest  author- 
ties.  wei*e  also  included. 

Two  large  models,  showing  in  relief  the  contour  of  the  bottom  of  the 
Caribbean  Seaandof  the  Atlantic  Ocean,  respectively,  were  forwarded 

th  the  exhibit. 

from  the  meteorological  division  much  of  interest  was  presented, 
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prominent  anions?  wliicli  were  cc)i)ies  of  Uic  Pilot  Chart,  the  Wind  and 
Current  Cluirts  of  jMiiury,  the  Meteoroh>i;iciil  Chartij,  and  specimeBS 
of  the  jonrniils,  forms,  etc.,  to  be  kept,  copies  of  tlie  8npi>2emeiit.s  of  tlie 
Pilot  Chart,  showing  tlie  information  issued  weekly  to  mariners,  spec- 
mens  of  oil-bags,  and  two  oil-exploding  rockets  for  its  use  at  sea. 

All  the  instruments  necessary  for  a  hydrographic  survey,  as  well  u 
those  used  in  the  telegraphic  determination  of  longitudes,  were  bhoTn. 
The  latter,  in  connection  with  the  portable  observatory  used  diu 
several  exi^oditions,  was  set  up  at  Cincinnati. 

INFOUXATION. 

licference  has  been  made  to  the  subject  of  informatiou  furnished  iff 
this  otUce  and  its  several  branches  as  a  part  of  the  routine  work  jw 
formed  by  each.  This  embraces  questions  upon  every  x^ossible  subject 
of  interest  to  the  sea-faring  world  or  connected  with  the  sulyect  of  iia\i 
gation.  A  glance  at  the  summary  of  the  work  of  the  branch  oflice  givt? 
an  idea  of  the  extent  of  these  inquiries,  and  the  whole  time  of  the 
cers  on  duty  there  could  be  taken  up  with  this  one  matter  alone. 

In  regard  to  the  icte  in  the  vitrinity  of  the  Grand  Banks,  every  efl 
is  made  to  collect  the  latest  and  most  reliable  data,  esiH»cially  at 
Boston  and  New  York  brancthes.    The  cai)tains  of  transatlautic  steam- 
ers call  on  the  eve  of  sailing  to  obtain  the  latest  information,  the  dailj 
reports  of  ice  being  i)h)tt(Ml  on  eiich  Pilot  Chart  issued  to  them. 

As  a  result  of  this,  exce])t  in  tlu*  cases  of  steamers  coining:  to  R 
via  St.  flohns,  Newfoundland,  or  Halifax,  Nova  IScotia,  those  which  cnw 
the  liftieth  meridian  in  a  higher  latitude  than  42^  30'  N,  during  the  w 
season  are  the  exception. 

In  addition  to  the  inftu  inatiou  furnished  by  the  weekly  sujiplemeni 
on  the  subject  of  ice  the  New  York  oilice  furnishes,  at  the  requestor 
certain  steam-ship  managers,  copii's  of  all  ice  reports  I'eceived,  Tht 
opening  of  n;ivigation  in  the  JSi.  lja\vivnc(».  liiver  antl  (lulf  is  an  imiKir 
tant  nmtter  to  tlie  New  York  marivet,  and  the  subsequent  movement  of 
the  U'Vi  in  this  vicinity  is  a  subject  of  interest  to  those  chartering  vessel* 
for  tliat  trade. 

On  the  subject  of  the  West  India  hurricanes,  the  articles  issued  fnm 
mo!ith  to  month  by  the  Jlydrograpliic  Oilice  have  been  ai>preciated 
as  is  api)arent  ])y  the  gcMieral  atlhereneeof  shi[)-masterM  to  the  HUggt^ 
tions  i)ublished.  FoUowing  the  diieelit)ns  they  ait5  often  enabUnlto 
escape  the  violiMice  of  thesi*  storms  and  tt)  take  advantap^e  of  the  favor- 
ing win<ls.  The  graj)hic  method  of  determining  the  distance  from  ibt 
centvr  and  general  track  by  the  fall  of  the  barometer  at  once  met  villi 
api)roval. 

On  October  Ithe  Ilydrograpliie.  Oilice  assumed  charge  of  thceoIloctiOB 
of  all  ocean  mettM)roh)gieal  reports,  a  work  which  previously  had  been 
jMM'formed  in  great  ])artby  the  Signal  Service  of  the  Army.  Thevalnc 
of  the  nrass  of  information  now  colliMrted  is  great.  The  study  of  ooetf 
meteorology  is  becoming  daily  more  important  to  every  maritime  uatkia 
of  the  world.  Not  only  are.  we  able  to  benetit  comuu»ree  by  eoDStantlj 
keei)ing  before  the  ])ul)lic  the  <|uickest  and  safest  sea  route's,  where  tbe 
best  (tonditions  for  favorable  ])assages  are  to  be  found,  but  also  to  fore- 
cast with  a  fair  degree  of  acuanacy  the  probable  limits  of  the  Swtt 
Atlantic  A)gs. 

In  December  last  the  steam-ship  Xrwmsfle  Citt/  struck  oa  a  shoalto 
the  southward  and  westward  of  Njuiiuc'ket  New  iSouth  Shoal  light-abipi 
The  cax)tain  visited  the  New  York  oilice,  and  after  carefoliy  layiof 
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I  the  course  and  estimating  the  distance  run  the  fact  became  ob- 
1    us  that  the  vessel  struck  on  the  4  J  fathom  spot  shown  on  Ilydro- 
n   phic  Office  chart  No.  941.   As  is  usually'  the  case,  he  was  not  pro- 
Lued  with  a  chart  of  the  latest  edition. 

In  order  to  warn  mariners  of  this  dangerous  locality  the  office  pub- 
d,  through  the  New  York  Herald,  a  notice  calling  attention  to  the 
.that  this  shoal  was  shown  on  Hydrographic  Office  chart  No.  041, 

id  that  all  applicants  to  the  office  would  be  furnished  with  the  requi- 

e  information  to  avoid  it.  The  invitation  was  ])romx)tly  accei)ted,  and 
Diany  charts  were  corrected  for  masters  of  vessels. 

Information  as  to  dangerous  wrecks  and  recommendations  as  to  their 
removal  are  constantly  being  made.   Their  positions  are  regularly 

otted  and  tbeir  location  made  known.    Especially  in  tbe  case  of  the 

I    :ing  adrift  of  the  great  log  raft  during  the  storm  of  March  11-14 

18  ihe  value  of  this  information  made  apj)arent. 

Instances  of  the  services  of  the  branch  olilces  iu  furnishing  informa- 

on  to  the  maritime  world  could  be  multiplied  indelinitely.  ^Naturally, 
irom  their  location,  they  are  brought  into  immediate  contact  witii  the 
faring  community ;  and  the  commendatory  notices  of  the  i)ress  and 

iritime  exchanges  show  the  appreciation  in  whkth  they  are  held. 

in  the  New  York  ottice  alone  the  number  of  items  of  information 
ftiruished  to  individuals  reached  91,240,  while  those  furnished  by  the 

>veral  offices  make  a  total  of  131,211,  an  increase  of  over  30,000  in  a 
Y  .  If  we  add  to  this  the  information  and  assistance  to  masters  of 
FeBsels  iu  the  comparison  and  adjustment  of  their  barometers  and  thcr- 

^meters,  in  the  rating  of  their  chronometers,  and  in  the  correction  of 
toeir  sailing  charts,  light  lists,  and  buoy-books,  we  have  12,080  more 
items  to  be  added,  making  a  total  of  143,201. 

An  examination  of  the  *-brieting  record"  of  this  office  shows  a  con- 

mt  stream  of  inquiries  from  the  In  anch  oUhm^s,  foreign  hydrogra])liers, 
itilic  societies,  the  various  departments  of  the  Government,  masters 

vesseh^  and  from  people  everywhere,  relating  to  all  l)ranches  of  nau- 

al  science  and  practice,  in  the  matter  of  atljustment  of  mileage 
DiK  the  Fourth  Auditor  refers  to  the  hydn)grai>hic  office  for  dis- 
ces,  and  much  attention  has  been  given  to  their  det<»rmination. 

ihese  special  instances  are  enumerated  to  call  your  attention  to  an 
naportant  function  of  the  ilydrograidjicOffiee,  tliesni)plying  of  informa- 
iou  which  must  be  of  considerable  value  to  the  wh(»le  maritinn*  world. 

MISCELLANKOUt^. 

In  pursuance  of  the  policy  of  doing  away  >\illi  the  system  of  engrav- 
by  contract  mentioin*d  in  the  last  two  aiinn  il  re[»orts  but  very  little 
given  out  during  the  past  liscal  year, 
•vne  sum  exi>ended  for  ele<  trotyi)ing  by  contract  amounted  to  $2,- 
u70.    In  this  connection  it  will  be  advisable  to  establish  a  ])lant  for 
jtrotyping  whenever  the  room  can      obtained.    The  advantages  of 
have  l>een  frequently  iwinted  out.    in  addition,  we  have  found  that 
'  aepositing  copiwr  slowly  a  jdate  can  be  produced  sufficiently  homo- 
ous  to  yield  good  results  when  engraved  upon,  an<l  it  is  not  un- 
5iy  that  nearly  all  the  plates  used  for  engraving  could  be  nuide  for 
mere  cost  of  the  copper. 
T^ork  on  the  surveys  of  the  U.  S.  S.  7iVw/7cr  has  been  continued.  The 
era!  harbor-charts  referred  to  in  the  last  annual  report  having  been 
pleted  are  now  on  issue.   The  demaml  for  th(*se  charts  keeps  x)ace 
ui  the  increased  commercial  activity  of  the  l*acilic  coast. 
11294— N  88  8 
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Diiriii<j  tlie  year  Comniamler  F.  A.  Cook,  U-  S.  Navy,  a 
tlio.  Bamjer,  bas  seut  in  the  followiii^j  roug}\  and  sinootli  sheets:  j 
Bay  to  iSaeranionto  Keef,  San  Quentiu  Bay  to  Lagoon  Head,  J 
Kaisa,  riaya,  Maria,  and  Kosalia  Bays,  Lagoon  Head  anchorage, i 
l)<)r  sheet  Todos  Santos  to  Lagfoon  Hefld  ;  notes  accompaiiying  the 
sheets  of  Lower  California  andrexjords  of  angles  connecting  the< 
of  trian^juhition  between  San  Diego  and  San  Quentiu,  also  i  ii 
observations  for  magnetic  declination  at  Lagoon  Head,  IU)6aliaj 
other  i)ointa  on  the  coast  of  Lower  California,  and  reports  of  soam 
Point  San  Jo^^e. 

Reports  of  surveys  with  accompanying  data  and  other  valuable 
drographic  information  have  been  received  from  the  following! 
States  naval  vessels: 

U.  S.  S.  YaniiCj  Conimander  O,  F.  Heyerraan,  survey  of  Est 
J 1  arbor,  reports  and  tracings  of  Aspinwall  Harbor,  tidal  observi 
of  Panama  Canal,  etc. 

U.  S.  S.  Mohican,  Commander  B.  F.  Day,  survey  of  Fangaloa 
Upolu  Island,  Samoa ;  Te  Pito  te  Henua  Island,  South  Pacific, 
and  report  of  sui  vey, 

U.  S.  S.  Vanflalid^  dipt  If.  L.  llowison,  survey  of  Peail 
entrance,  etc.,  Hawaiian  survey  of  Ililo,  reported  shoal  and  tn 
barmiento  channel,  Patagonia,  and  other  hydrographic  informatioi 

IJ.  S.  S.  ralos,  LicMitenant-Connnander  J.  E.  Craig,  report  and  t 
of  Ping  Yang  inlet  and  Chemulpo. 

U.  S.  S.  Qnlunt'hauf],  Commaiuler  W.  M.  Folger,  report  upon 
tracings  of  i)roi)<)sed  harbor  improvement  Alexandria,  Egypt. 

17.  S.  S.  Albafrotis,  Lieutenant  Conimander  Z.  L.  Tanner,  repc 
deei)-sea  soundings  as  follows:  Norfolk,  Ya.,  to  Bahia,  Brazil; 
Brazil,  to  Montevideo,  Uruguay;  JMonfevideo,  Uruguay,  to  Par 
Colombia;  Panama,  Colombia,  to  San  Francisco,  Cal. 

U.  S.  S.  E8.SCX,  Commander  T.  F.  Jewell,  extensive  informati 
cerning  the  Caroline  Islands,  Corea,  China,  and  Japan. 

U.  S.  S.  Unterpriae,  Commander  B.  11.  McCalla,  deep-sea  Bomi 
North  Atlantic,  etc. 

U.  S.  Coast  Survey  steanjcr  BJaJcCj  Lieut.  J.  E.  Pillsbury,  tnudD 
changes  made  in  Port  Castries,  Station  Lucia. 

U.  S.  S.  Finfa,  Lieutenant-Commander  J.  S.  Newell^  rexK>rt  upo 
navigation  of  Behm  Channel,  Alaska. 

Miscellaneous  information  of  an  important  character  oon* 
changes  in  the  visibility  of  lights,  depths  of  water,  reported 
magnetic  observations,  etc.,  was  received  from  the  navigators 
following  vessels,  and  for  which  thanks  are  specially  due: 

I  J.  S.  S.  liichmond,  Capt.  Robert  Boyd.  U.  S.  S.  Jdana,  Commander  R.  P  ' 
U.  S.  S.  JUanta,  Capt.  F.  M.  Bunci^  U.  S.  S.  Isipgio^  Commander W. 

11.  S.  S.  Jh'oohltn'n  Capt.  Byron  Wilson.  ^ 
K.  8.  S.  Trfiiton,  (.'apt.  X.  H.  Fanpihar. 
V.S.S.  AdawK,  CoiiniiaiKlcr  Louis  K(*.iu])tf. 
r.  S.  S.  J///«w((',  Cojuniandcr  Cbarles Mc- 
(ir«gor. 

U.  8.  S.  Monocaajy  Coiuniandor  Henry 
GlaHs. 

Valuable  information  has  been  received  from  the  d  j 
can  and  foreign  vessels,  who  have  also  manifested  mnca  lui  m 
(tareful  \'eeping  of  the  meteorological  records  furnished  them ; 
the  secretary  of  the  French  Geographical  Society  this  of  i 
debted  for  important  data. 


IT.  S.  S.  Juniata,  Commander  G.  i. « 
U.  8.  S.  Marion,  Commander  If.  JLI 
U.  S.  >S.  Dolphin^  Commander  G. 

Wilde. 

U.  S.  S.  Paloif  Commander  Thoi 

8on. 
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GENERAL  RECOmiENDATIONS. 

Littlo  can  be  added  to  the  last  annual  report  of  the  li^  drograplier 
in  this  particular  regard.  The  same  necessity  for  a  good  building  has 
already  been  commeDted  upon.  Xo  one  can  do  justice  to  the  work  iu 
the  present  cramped,  dark,  and  widely  separated  quarters.  In  spite  of 
close  attention  the  most  economical  and  creditiible  results  can  not  be 
attained.  These  and  other  economical  reasons  involving  the  care  of 
the  valuable  engraved  copper  plates  make  it  desirable  that  this  office 
should  be  properly  located  as  soon  as  may  be. 

As  it  is  im][>ossible  to  rely  upon  the  regular  cruisers  for  hydrographic 
work  several  small  steamers  should  be  added  to  the  naval  establish- 
ment to  be  fitted  for  this  work  alone.  It  will  have  to  be  done  sooner  or 
later,  particularly  if  the  United  States  ever  takes  any  stand  as  a  mari- 
time power.  Charts  are  no  sooner  iinished  than  commerce  demands 
better,  aud  it  would  result  in  a  vast  saving  of  property  if  surveying 
vessels  should  be  sent  to  those  localities  where  trade  shows  an  inclina- 
tion to  spring  up  and  remove  all  obstruction  to  its  development  by 
sounding  out  the  navigable  waters.  Tliis  ollice  for  several  j  ears  has 
recommended  a  survey  of  the  Spanish  ]Main.  Enough  vessels  have 
been  lost  on  the  bar  of  the  Orinoco  during  the  last  year  to  pay  for  the 
work  several  times.  Tlie  following  hotter  will  show  the  prevailing  sen- 
timent on  this  subject  among  those  most  interested : 

CONSULATK  OF  THE  UXITKI)  STATKS, 

Triniditilf  Jiritlsh  IVt  ht  /ndieSy  March  21  j  1888. 
Sir:  I  have  to  rejioit  the  lt>ss  of  the  Nova  Scotia  hark  AnnapoUn  on  the  hnr  at  the 
mouth  of  the  Orinoco  liiver,  on  the  lotli  instant,  and  that  tlio  American  hark  Kennard^ 
of  HoHtou,  narrowly  etK^upecl  from  shipwreck  at  the  same  placid  and  date  hy  the  jotti- 
Hou  of  a  portion  of  her  carp>.  The  car^o  consisted  of  iron  ore  taken  from  the  mine  at 
Iniiataca  on  the  Orinoco  Kiver.  There  are  two  other  harks  loading  there,  and  it  ia 
funnMl  that  they  wiH  ho  lost  in  crossing;  the  l>ar.  It  is  nnfortnnate  tliat  the  vessels 
Hhould  have  met  with  misfortune,  as  there  will  he  tronhle  hereart«'r  to  effect  insur- 
ance. The  Kennard  sailed  from  here  for  New  York  to-<lay,  after  liavin;^  underj;one 
a  survey.  The  captain  tells  me  that  the  har  h;is  not  heeu  surveyed,  tlie  charts  incor- 
rect, and  there  are  no  huoys  to  i^nidf.  the  navi^^ator.  Tlie  hanks  of  the  Orinoco  are 
rich  with  mines,  and  if  the'harai  the  month  of  the  river  were  properly  surveyed  there 
would  no  douht  spring  up  a  larger  trade  hetween  our  States  and  the  Orinoco. 
I  am,  sir,  your  ohedi<'nt  bt^Tvant, 

MosKs  II.  Sawyer, 

("onuuL 

The  necessity  for  a  deep  sen  survey  of  the  Paeitic  beeomes  more  ap- 
parent with  tlie  increase  of  comnieree,  and  two  steamers,  of  the  right 
type,  conld  now  be  profital)ly  eni])loyed  there.  If  it  is  not  advisable  to 
build,  the  proper  vessels  might  be  hired. 

The  question  of  a  steamer  to  take  care  of  the  wrecks  along  the  coast 
will  probably  be  decided  by  the  international  .Marine  Oonferenee  to  be 
held  in  Wiisiiington  next  April.  This  is  the  direct  out(M)mc  of  the  efforts 
of  this  otBoe,  commenced  several  years  ago,  as  a  reference  to  the  hy- 
drographer^s  rciKirts  will  in<licate. 

A  special  appropriation  should  he  asked  for  a  series  of  charts  of  the 
coasts  of  China  and  the  East.  We  are  not  progressing  with  sufficient 
rapidity  in  the  matter  of  be<*onung  independent  of  foreign  nations  in  re- 
gard to  nautical  publications.  It  will  be  some  years  yet  iHifore  the 
present  resources  of  tin*,  ollice  will  allow  it  to  leave  the  charting  of  the 
coasts  of  America,  and  tiiere  is  a  demand  for  charts  of  all  parts  of  the 
^  worhl.  The  same  reasons  hold  with  regard  to  the  series  of  the  coast  of 
*  Europe  commenced  some  years  ago  and  for  which  a  sum  is  asked  for  in 
theestiinates  of  this  otUce  submitted  fur  the  next  liscal  year. 
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In  coiidasion,  I  \rish  to  call  to  your  favorable  attention  the  officers  ia 
charge  of  the  several  divisions — Lieutenants  Fremont,  Laird,  Coff 
Ensign  Wliittelsey,  and  Mr.  Everett  llayden.  TlieaccomplishmeuiM 
the  duties  incideut  to  adiuiuistrative  work  of  this  character  has  b«n 
rendered  possible  by  their  willing  and  capable  support.  The  sameb 
true  in  regard  to  those  in  charge  of  tlie  branch  offices — Lieutenants  Con- 
way, Downe8,McIutosh,Cottman,St()uey,  and  Parker,  and  Ensign  WaL 
Their  efficient  care  lor  and  appreciation  of  the  interests  intrusted  i« 
them  have  been  one  of  the  largest  factors  in  the  success  of  the  Hydro- 
graphic  Office  as  a  whole. 

While  all  the  civilian  employes  deserve  commendation,  there  are  sev- 
eral who  by  intelligent  api)lication  to  their  work  render  services  of  es- 
pecial value.  These  are  Messrs.  G.  W.  Littlehales,  (r.  Herrle,  W.  M. 
Whiting,  Boynton  Leach,  T.  S.  O'Leary,  A.  H.  Dutton,  E.  L.  Lerch,  K. 
n.  Orr,  and  J.  S.  IStodder,  the  chief  clerk. 

Thanks  are  due  for  valuable  information  and  assistance  to  the 
partment  of  State,  the  Coast  and  Geodetic  Survey,  the  Lig-ht-Hon^ 
Board,  Geological  Survey,  Smitlisouian  Institution,  Fish  Couiniission, 
the  Bureau  of  Navigation  of  the  Treasury  Department,  the  Governmeut 
Printing  Office,  and  to  all  foreign  hydrographic  offices  and  marinr 
boards.  The  maritime  bodies  and  the  press  of  the  coast  have  uniformk 
seconded  the  efforts  of  the  Uydrographic  Office  in  every  possible  way. 
Very  resiHJCtfuUy, 

George  L.  Dtbb, 
Lieutenant  U.  S.  Xarr/y 
JTydrognqiher  to  Bureau  of  Nav  if/at  ion. 
Commodore  J.  G.  Walkee,  TJ.  S.  Xavy, 

Chief  of  Bureau  of  S^arigation, 


DiviST(»N  OF  Chart  Construction, 

llvdrographir  Office^  July  1,  1888. 

Sir:  I  have  the  honor  to  submit  the  following  rejiort  for  the  fiscal 
year  ending  June  30,  1888,  wliirlj  eni bodies  statements,  principally  in 
the  form  of  statistical  tallies,  of  the  i)r()gress  uKule  in  the  work  of  con- 
struction and  publication  of  nautical  charts,  of  the  present  condition 
of  the  work  which  is  bdngdoue,  and  of  the  distribution  of  force;  and 
accounts  of  the  investigations  into  the  subject  of  gcographiciil  longi- 
tudes and  the  variation  of  the  compass,  which  have  been  made  with  a 
view  to  improving  the  accuracy  and  consistency  of  nautical  publications, 
and  of  the  ada])tation  of  ct^rtain  machines  to  the  purposes  of  chart  en- 
graving whereby  the  cai)a<jity  of  the  force  is  incrciised  and  greaiter 
economy  and  uniformity  attained. 

There  is  also  proposed  for  your  si)ecial  consideration  an  outline  of 
the  work  which  could  be  most  prolitably  performed  during  the  next 
liscal  year. 
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ELECTROTYPINa  AND  PRINTINa. 

ring  the  year  there  were  received  20  electrotype  altos  and  5  bassos ; 

ik  plates  were  purchased,  and  25  were  made  by  scouring  down 
ulishing  condemned  plates  ;  18  engraved  plates  were  withdrawn 
ise.  The  number  of  copper  and  steel  chart  plates  available  for 
ng  is  441;  from  these  were  printed  19,807  copies  of  charts  for  issue 
51  proofs.  There  are  also  100  miscellaneous  engraved  plates  from 
L  were  printed  1,852  copies.  The  comparison  of  this  year's  printing 
diat  of  preceding  years  is  as  follows : 

Copies. 

^«  i2,iao 

 16,910 

□  21,025 

6   1»,640 

7  20,413 

 21,659 

dition  the  force  of  printers  was  employed  in  miscellaneous  print- 
la  stamping  as  follows : 

letter  paper   reams . .  24tV 

note  paper  do   5f 

envelopes  do  5,096 

Summary, 


d  chart  plates  

neouH  plates   

e&jn^vetl  chart  platen  

f  engraved  chart  phittMt  

ions  of  engraved  platen  for  in.sae. 
f  eolCTaTed  plat«'d  for  otfict^  uho  ... 


Total  to 
Jane  30, 
1887. 

Finished 
dorinfiCthe 
year. 

Condemned 
during  the 
year. 

Total  to 
Jnno  30, 
1887. 

303 
08 

108 
GO 

63 
2 

20 
5 

15 

441 

100 
128 
71 

2i,e:>9 

551 

3 

ing  the  year  495  B.  A.  cliarts,  wliicli  were  replaced  by  later  edi- 
on  the  shelves  of  the  archives,  were  placed  in  the  repository  es- 
hed  in  this  division  for  the  reception  of  condemned  charts. 

The  diatrihution  of  force. 
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THE  liECORD  0¥  LONGITUDES. 

This  work  lias  been  carried  on  with  reference  to  those  parts  of 
world  not  enibra<;ed  by  the  United  StJites  and  Europe,  wbere  surveys, 
a  hi^h  dejjree  of  accuracy  have  been  executed  whose  results  are- 
widely  published  as  to  need  no  further  attention.  Its  principal  fieW: 
anion[?  the  less  accurately  known  parts  of  the  world,  about  which  si^ 
information,  although  of  ^reat  iin])ortance,  is  not  curreut.  The  extri 
of  the  investijjations  into  this  subject  has  reached  a  magnitude  Tb> 
enables  the  work  to  bear  intimately  upon  the  hydrograpliic  operaiioi 
of  the  otlice,  and  it  has  tended  to  induce  accuracy  and  unifbrm  prafo* 
and  to  prevent  reduplication  of  work. 

The  number  of  secondarv  meridians  outside  of  the  United  Statesa: 
Europe,  established  by  tel(»}j:rai>liic  measurement,  is  sixty.    The  Ion; 
tudes  of  a  considerable  number  of  places  have  been  related  tothrs 
with  such  a  de<rree  of  care  as  to  render  them  also  secondary  meridui 
of  a  rank  nearly  equal  in  i)oint  of  accuracy  with  those  tele^aphicai- 
determined.   There  are  thus  nearly  one  hundred  accurately  establ 
secondary  nn.'ridians  to  which  chronometric  measurenieuts  have 
related  to  the  number  of  about  thirty-five  hundred.    There  areah£> 
number  nf  absolute  del erminal ions  regarded  as  worthy  of  confideu 
Efforts  have  been  made  to  establish  amonj?  the  different  loDgil 
that  consistency  which  the  number  of  observations  now  neeuini 
f^ives  us  a  ri;rht  to  exju'c^t,  and  to  exhibit  both  the  elements  that  iu» 
entered  into  their  composition  and  the  use  that  the  compiler  has  i 
of  his  evidence. 

This  work  ou«:1it  ultimately  to  form  an  important  contribution  totL 
perfection  of  hydro.i^raphic/  knowle<ljj:e. 

The  comph'te  condition  and  value  of  this  work  is  due  to  Mr,  G.  ^ 
Littlehales,  C.  IC,  under  whose  cliar^je  it  has  been  from  the  start. 

MAt;NETlC  VARIATIONS. 

The  colled  ion  and  discussion  of  dat  a-  for  the  investigation  of  magi 
variation  has  been  continued  by  Mr.  ().  W.  Littlehales,  C.  E. 

The  work  of  the  llydrournphic  Ollice  in  this  subject,  as  in  that o 
p*o<rrai)hie:il  ])ositions,  is  eonlined  to  those  parts  of  the  world  notiE 
eluded  in  1  he  I'nited  Slati»s  and  lJiro])e. 

There  are  now  two  hnndn*il  and  twenty-six  shore  stations  at  which, 
by  research  in  numerous  books,  tluM-es  have  been  collected  six  hund 
and  ninety  ohsiM  vations  ran.ixinj^  in  <late  from  the  beginnin^j  of  the  sev 
enteenth  cenlnry  to  tiie  |)i-esent  tiiiu*. 

From  all  s«  ries  of  observations  which  are  suiliciently  extensive,  em 
j)irical  e<|uaiious  have  bmi  d<Mluei'd  by  which  values  ai'e  predicteiiaiM 
annual  r:it4's  of  elian.u4'  ft)iind. 

Aeeordin '4  lo  1  !ie  ])!a:i  inentione<l  in  the  last  annual  report  IjvSC'Jw- 
liable  ohsri  val ions  ai  sea  hav»- been  eolleeted  and  compiled.  Those 
fallin.u'  wiihin  the  area  of  th(»  North  Atlantic  Ocean  were  used  in  con- 
nection with  the  pi-edieietl  values  at  th<^  shore-stations  on  its  bonier* 
to  dediK-e  tli<'  ;reneral  equation  to  the  lines  of  ecpial  variatiou  over  thf 
whoh*  of  this  area.  '1  he  results  of  this  work  appear  on  the  new  chart 
of  the  North  Atlantic;  ()4»ean.  i»ul>Iished  in  March,  1888.  ' 

The  lines  of  ecjual  variation  on  tlu^  new  chart  of  the  South  Atlantic 
Ocean  aie  the.  results  of  the  application  of  an  approved  graphical 
process  to  observations  of  a  late  date  entered  on  the  chart  itaelC 
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These  observations  were  made  principally  by  United  States  naval 
officers  while  serving  as  navigators  of  vessels  of  war,  and  they  have 
been  published  in  Naval  Professional  Papers,  No.  19,  "The  Variation  of 
the  Compass.'' 

THE  ADAPTATION  OF  TRANSFERRING  TO  COPPER-PLATE  ENGRAVINa. 

After  the  manner  of  transferring  in  bank-note  making,  all  those  fea- 
tures which  are  the  same  on  every  chart,  such  as  the  seal,  the  marginal 
lettering,  and  the  rims  of  degree  compasses,  are  now  transferred  to  the 
copi)er-plates  in  a  small  fraction  of  the  time  taken  to  engrave  them  from 
hardened  steel-rolls  bearing  them  in  alto.  The  practical  success  of  this 
operation  is  largely  due  to  the  mechanical  skill  of  Mr.  Y.  L.  Ourdan, 
engraver. 

BORDER  PLANING  MACHINE. 

Daring  the  year  Messrs.  Ourdan  and  Kolb,  engravers,  designed  and 
reduced  to  practice  a  machine  for  planing  out  the  borders  on  chart- 
plates  which  obviates  the  necessity  for  tedious  hand- work  in  this  respect. 

GNOMONIC  CHARTS. 

The  engraving  of  the  projection  on  the  plate  for  the  gnomonic  chart 
of  the  Indian  Ocean  having  been  finished  in  the  early  part  of  the  fiscal 
year,  this  plate  was  used  to  n^produce,  by  electrotypiug,  plates  for  the 
North  and  South  Pacific  Oceans.  ]\Ir.  Gustave  llerrle,  chief  drafts- 
man, to  whom  the  work  of  constructing  this  series  of  charts  has  been 
intrusted,  has  prepared  the  drawing  for  the  chart  of  the  North  Pacific 
for  the  engraver,  and  has  that  for  the  Indian  Ocean  well  advanced.  It 
is  exi)ected  that  this  series  of  sailing  charts  will  be  completed  during 
the  next  year. 

DEEP  SEA  SOUNDINGS. 

The  work  of  collecting  the  reliable  deep-sea  soundings  which  have 
been  observed  in  the  Indian  Ocean  has  been  outlined  on  six  sheets  on  a 
scale  of  li  inches  to  the  degrees  of  longitude.  The  sounding  work  in 
the  Caribbean  Sea  has  been  j>lottc(l,  and  a  sheet  covering  the  area  of 
the  (lulf  of  Mexico  is  in  course*  of  ])rcparation.  The  sounding  sheets  ot 
the  Atlantic  and  Pacific  Oceans  hav<»  been  brought  practically  up  to  date. 

I'.  S.  S.  KAN(;ElfS  WORK. 

All  the  harbor  charts  resulting  from  the  survey  of  the  V.  S.  S.  Ranger 
on  the  west  coast  have  been  com]>leted  and  are  on  issue.  As  soon  as 
this  season's  work  is  received  it  will  be  taken  up  at  once  for  publication. 

OUTLINE  OF  WUKK  FOR  NEXT  FISCAL  YEAR. 

All  the  more  important  coast  and  harbor  charts  in  the  region  of  Xew- 
foandland  and  the  Oulf  of  St.  Lawrence  have  been  engraved  or  are 
ready  for  engraving. 

In  order  to  complete  the  seri(»s,  it  is  proposed  to  work  upon  the  fol- 
lowing harbor  charts,  whi<*h  arc  not  yet  begun,  and  gradually  to  re 
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place  the  pbotolithographecl  charts  of  this  region  which  are  being  issued 
by  the  office  as  the  editions  now  on  hand  become  exhausted : 


General  locality. 


Remarks. 


Qoebec  

Do'.'.'.I!;!'. 

Do  

Bo  

Bo  

Do  

Do  

Do  

Do  

Do  

Do  

Do  

Do  

Do  

Do  

Do  

Do  

Do  

Do  

Da  

Do  

Do  

Do  

CTew  Brunswick 

Do  

Do  

Do  

Do  

Do  

Nova  Scotia  

(;ape  Breton  Island 


(Quebec  

JNova  Scotia . 


Macdalen  Islands. 

^  Do  

New  Brunswick . . 


Belles  Amonr  Harlior  

Bonne  Esperance  Harbor . 

Mistanoqne  Harbor  

Little  Mecattina Island... 

Jlare  Harbor  

Netagamn  Kivor  

Watagbeistic  Sound  

Waipat<igun  Harbor  

Coacoacho  Bay   

KcgaHb  ka  Bay  

Little  NatAHhnnan  


Mingai)  iHlands 

Seven  IslandH  liay  

Manitou  Itiver  

Cawee  inlaiHlH  ,  

Mount  Louis  Bay  

Magdalen  Kiver  

(laspe  Bay  and  Harl>or  

Mai  Bay  

Paspebiiic  Bay  

Dalbonsie  Harbor  

Heron  Island  , 

Caraqnette  Harbor  

Sbi))pognn  Harbor  

Mitu;ou  Harbor  

Miraniiclii  Hay  

Itichibucto  River  

Buctouoho  RivtT  

Cucngne  Harbor   

Caribou  Harlwr  

AntigoniHb  Harbor  

MalK)U  Harl>or  

(treat  Bras  d'Or  Lake  

Quebec  Harbor  

Madame  Island  and  Lennox 
Passage,  wiib  soutberu  en- 
trauci^  to  Out  of  Canso. 

Gut  of  CauHO  

AmberHt  Harbor  

(rnmd  Entry  Harbor  

Ai)proache8  to  Passaniaquod- 
dy  Bay. 


The  H.  O.  has  no  chart  of  thia  place. 

Do 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Da 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Would  replace  B.  A.  chart  2766. 


Would  rc*plac«  B.  A.  chart  2342. 
Would  replace  B.  A.  chart  1148. 
Would  replace  B.  A.  chart  1144. 
The  H.  O.  has  no  chart  of  this  place. 


The  following  charts  in  the  West  Indies,  on  the  east  and  west  coasts 
of  South  America,  are  proposed  for  publication  in  order  to  enable  the 
jffice  to  issue  complete  sets  in  these  regions. 


General  locality. 


Title 


Cuba   PiHTto  P'raiiros  

Jamaica   Monte  Cbristo  to  Fort  Duu- 

I     pbin  Bay. 

Do   Fort  Daupbin  Bny  

Bahama  Islands  ...j  Acklin's  Island  Hix^bornge  ... 

Do  j  Pelicnn  and  Little  lIurlM>rs  ... 

Do  j  Man-of-War  Cay  

St.  Lncia  I  Vicux  Fort  Bay  

Caribbean  Sea  ,  Island  of  Margarita  and  vicin- 

I  ity. 

Do   Island  of  Omba  

Do   Islands  of  Curasao  and  Biien 

Ayre. 

Cyentral  Anierira  ..  Port  Livingston  


East  coast  South  (/(?ara  Bay  

Anieri<-a. 

Do   San  Ah'xio  Island  1 

Do   Huentm  Ay  res  Uoad  ; 

Do   Babia  Blanca  to  Union  Bav.-  l 

Do   Finn  s  Island  (Riode  la  Plata.)! 

TObmik  '  • '  >  -  Mareni  and  Mana  Kivurs  

Surinam  Kiver  | 


lie  marks. 


I'hotolithograph  edition  ezhaiuted. 
Do. 

Do. 
Do. 
Do. 
Do. 

The  II.  ().  has  no  chart  of  thia  placA. 
Pliutoiitliograph  edition  exhausted. 

Do. 
Do. 

Commercially  important.  Data  not  yet  araOa 

bio. 

Tbe  H.  O.  has  no  chart  of  this  plaoo.* 

Do. 
Do. 

Commvrcially  important. 

Would  replace  H.  0. 430,  which  It  wortlikit. 
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Geucral  locality. 


WMt  coMt  Soath 
Americ*. 


Do  

Do  

Do  

Do  

Do  

Do  

Do  

Do  

Do  , 

Central  AmeTlai. 


Title. 


Remarks. 


Port  Huaaco  | 

Port  Papado,  Horcon  ami 

Qaintero  Bays. 
Ifavtencillocovu;  Pichidanqnc 

Bay;  Algarrobo road. 
Port  Copiapo;  P^joqal  cove; 

Chaneral  de  las  Animas; 

bay. 

Port  Caldera  aod  Yngles; 

Lavatabay;  Pan  de  Azacar 

anchorage;  Port  Flamenco. 

Cob^abay;  Algodon  bay  

Arica  road   

Islay  bay  and  Artico  road  

Port  Chiica  

Hnaohobay;  Chancavbay  

Salango  Island  anchorage; 

Caracas  river ;  Santa  Elena 

bay. 

Panama  canal  and  railroad — 


AVoahl  replace  B.  A.  chart  No.  575. 
Would  replace  B.  A.  chart  No.  1300. 
Would  replace  B.  A.  chart  No.  1307. 
Would  replace  B.  A.  chart  No.  1315. 

Would  replace  B.  A.  chart  No.  1302. 


Would  replace  B.  A.  chart  No.  1301. 
Would  replace  B.  A.  chart  No.  578. 
Would  replace  B.  A.  chart  No.  1340. 
Would  replace  B.  A.  chart  No.  1710. 
Would  replace  B.  A.  chart  No.  IU7. 
Would  replace  B.  A.  chart  No.  2799. 


Would  replace  B.  A.  chart  No.  657. 


The  charts  of  the  Hawaiian  Islands  and  their  iK)rts  are  from  old  sur- 
veys and  are  very  inaccurate.  It  is  proposed  gradually  to  republish 
these  from  the  data  resulting  from  the  Hawaiian  Government  survey, 
and  from  the  recent  surveys  by  United  States  vessels. 

It  is  also  the  object  to  connect  and  harmonize  the  work  already  done 
in  detached  portions  on  the  coasts  of  Chiua  and  Japau,  the  ultimate 
object  being,  as  far  as  general  and  special  coast  charts  are  concerned, 
to  compile  a  series  of  charts  of  such  scales  as  have  already  been  found 
best  adapted  for  similar  charts  in  other  parts  of  the  world,  and  whicli 
shall  be  cheaper,  more  accurate,  and  of  better  limits  than  tlie  existing 
ones. 

With  this  object  in  view  it  is  proposed  during  the  coming  year  to 
publish  plans  of  the  more  important  harbors  on  the  coasts  of  China  and 
Japan. 

MiiiceUaneoHS  platen  completed  during  the  year. 


K«*marks. 

lDd«>x  chart  for  Sailinc  Diri'Ctionrt  for  tin*  (Caribbean  S«ii  aud  (lulf  i»f    Ensraved  on  copp«'r. 
Mexico.  Vol.  I. 

Standard  conventional  hydro;;raphical  and  topu|;niphii-aI  Hi^n:*  and    Engraved  on  copper.  Tose- 
symbols.  '  cure  uniformity  amongMt 

all  engravem  m  Hydro- 
i     graphic.  Olhce. 

Plate  comprisinfc  tb4«  standanl  Imrder  IctteriufE:  and  the  circumfer-    En^craved   on  Htecl   to  l»e 
eocea,  and  degree  fl^^ores  aud  diviniuns  of  the  standanl  coiupasscs.         taken  up  on  steel  transfer 

j  rollH. 


Tith'. 
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The  following  numbered  ebart-plates  have  been  corrected  to  the  date 
shown  below : 


No.  of 
char';. 


043 
127 
132 
^07 
363 
982 
118 

lai 

143 
185 
188 
192 
218 
219 
2J0 
266 
809 
909 
970 
971 
1038 
1045 
1006 
1007 
10.'{6 
260 
5186 
204 
S.Q 
518a 
9415 
978 
38 
85 
87 
U5 
119 
124 
125 
318 
904 
1019 
1026 
3 


Date. 


Aug. 

Au}e. 

Aug. 

Aug. 

Sept. 

Sept. 

S«»pt. 

Sept. 

Sept. 

Sept. 

Sept. 

S<^pt. 

Sept. 

Sept. 

Sept. 

Sept. 

Sept. 

Sept. 

Sept. 

Sept. 

Oct. 

Oct. 

Oct. 

Nov. 

Nov. 
I  Nov. 
■  Nov. 
j  Ndv. 
I  Nov. 
I  Nov. 
i  Dec. 
]  Dec. 
'  Doc. 

Dec. 

Dec. 

Dec 

Dec. 

Dec. 

Dec. 

Doc. 

Dec. 

Jan. 


No.  of  chart. 


1887 
1887 
1887 
1887 
1887 
18H7 
1887 
1887 
18H7 
1887 
18H7 
1887 
1887 
1887 
1887 
1887 
1887 
1887 
1887 
1887 
1887 
1887 
1887 
1887 
1887 
1887 
1887 
1887 
1887 
1H87 
1887 

ll 

1887  ' 
1887  || 
1«»7  ,1 
1887  !i 
1K87  ! 
1HH7  t 
18H7  'l 
1887  i. 
1887  ,1 

1887  Ij 
18S7  I 

1888  i| 


Date. 


23 

Jan. 

1888 

364 

27 

Jan. 

1888  ' 

377a 

29 

Jan. 

18K8  1 

527 

54 

Jan. 

1888  . 

609 

114 

Jan. 

1888  ! 

611 

2l7 

Jan. 

18r'-8  ! 

(i6l& 

619 

Jan. 

1888 

705 

620 

Jan. 

1888  • 

916 

621 

Jan. 

1888  1 

917 

879 

Jan. 

1888 

923 

903 

Jan. 

loon 

941 

904 

Jan. 

1888  1 

942 

931 

Jan. 

943 

932 

(fan. 

1888 

947 

93 -i 

0  an. 

^UQU  1 

9.'>6 

949 

Jan. 

1888  1 

981 

1015 

Jan. 

1888 

994 

1016 

Jnn. 

1888  1 

995 

1027 

Jan. 

1888  i 

l0'./2 

10.'8 

Jan. 

1888  i 

1033 

10 '29 

Jan. 

1888  ' 

21a 

1034 

Jan. 

18*^8 

26a 

35 

r  ei>. 

1888  1 

31 

160 

Feb. 

1888 

HQ 

161 

Feb! 

1888  ' 

70 

519a 

Feb. 

1888  : 

1.57 

704 

Feb. 

1888 

158 

8206 

Feb. 

1888 

914 

Feb. 

1S88 

389 

915 

Feb. 

1888  1 

.520a 

9.»5 

Feb. 

1S88  1 

520c 

937 

Feb. 

lSr*A 

.5J8 

»h7 

Feb. 

1888 

581  & 

073 

Feb. 

1888 

72  ^ 

1025 

Feb. 

1888 

8LMa 

1042 

Feb. 

1888 

874 

12 

Mch. 

1HH8 

!445 

21 

Meh. 

1888 

1017 

22 

Mob. 

1K88 

1030 

lil 

Mob 

1K«8 

1035 

40 

Mtb. 

1888 

1043 

45 

Mch 

1888 

1044 

l.'iO 

Mch. 

18^8 

1040 

348 

Mch. 

l^88 

No.  of  chart. 


Date. 


No.  of  charts 


Mch.  1888  I 
Mch.  1888 
Mch.  1888 
Moh.  1888 
Mch.  1888 
Mch.  1888 
Mch.  1888 
Moh.  1888 
Mch.  1888  , 
Mch.  1888 
Mch.  1888 
Mch.  1888 
Moh.  1888 
Mch.  1888 
Mch.  1888 
Mch.  1888 
Mch.  1888 
Mch.  1888 
Mch.  1888 
Mch.  1888 
Apr.  1888 
Apr.  1888 
Apr.  18?8 
Apr.  1888 
Apr.  1888  i 
Apr.  1888 
Apr.  1888 
Apr.  1888 
Apr.  1888 
Apr.  1888 
Apr.  1888 
Apr.  1888 
Apr.  1888 
Apr.  1888 
Apr.  1888 
Apr.  1888 
Apr.  1888 
Apr.  1888 
Apr.  1888 
Apr.  1888 
Apr.  1888 
Apr.  1888 
Apr.  1888 


6 
15 
30 
147 

276 
281 
282 

371a 
372 
010 
720 
825 
944 
946 
972 
9^1 
IWH 
1009 
lOlO 
1047 
22a 
32 
67 
77 
84 
89 
91 
96 
112 
133 
149 
270 
394 
524 
529 
5496 
849 
924 
930 
1005 
1018 


DatA. 


May  1 

May  1 

May  1 

Mav  1 

May  : 

Mav  ] 

May  : 

Mav 

Mav 

Mar 

Mav 

May 

Mav 

May 

May 

May 

Mav 

May 

May 

May 

May 

Jnue 

June 

June 

Jane 

June 

June 

June 

Jnce 

June 

June 

June 

June 

June 

June 

June 

June 

Jane 

Jane 

Jane 

Jane 

Jane 


i 
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Division  of  Supply,  Hydrographic  Office, 

July  1, 1888. 

SlE :  I  have  the  honor  to  make  the  following  report  for  the  fiscal 
year  ending  Jane  30, 1888 : 

It  is  the  duty  of  this  division  to  keep  on  hand  a  supply  of  all  Hydro- 
graphic  Office  and  Coast  Survey  charts  published,  and  to  keep  them 
corrected  to  date.  The  addition  of  another  draftsman  has  added  very 
much  to  the  efficiency  of  the  division  in  correcting  charts,  and  now  this 
work  is  up  to  date. 

There  are  435  plate  and  301  photolithograph  charts  on  hand,  making 
a  total  of  736  Hydrographic  Office  charts  ;  the  Coast  Survey  charts  are 
ordered  in  quantities  as  required  to  meet  the  demand  for  supplying 
United  States  vessels  only. 

The  number  of  copies  of  charts  issued  during  the  fiscal  year  just  ended 
exceels  the  number  issued  during  the  preceding  year  by  2,794 ;  the  num- 
ber sold  is  greater  by  832  copies  than  it  was  for  the  preceding  year. 

The  photolithograph  charts  are  gradually  being  done  away  with,  as 
new  engraved  charts  are  made  covering  the  same  localities.  The  pho- 
toUthographs  in  the  West  Indies  have  been  carefully  overhauled  and 
the  variation  was  found  to  be  nearly  one-third  of  a  point  wrong;  this 
has  been  corrected  so  as  to  agree  with  the  latest  information  in  posses- 
sion of  the  office. 

All  Hydrographic  Office  charts  have  been  constantly  compared  with 
the  new  foreign  charts  received,  and  the  diifereuce  noted,  in  order  that 
all  discrepancies  might  be  investigated  and  errors  corrected.  Therefore 
when  a  copy  of  a  chart  is  issued  from  the  office  it  is  correct  as  far  as 
known.  During  the  i)ast  year  all  Hydrographic  Office  charts  have  been 
carefully  comparecbaud  made  to  agree  with  the  corrected  light-list. 

A  large  number  of  corrections  having  accumulated  on  index  chart  C, 
covering  the  West  Indies,  and  as  the  supply  on  hand  is  almost  ex- 
hausted^ I  would  suggest  that  a  new  index  chart,  covering  this  locality, 
][>e  published  at  as  early  a  date  as  possible,  also  that  a  special  plan,  on 
a  larger  scale,  covering  the  Island  of  Cuba  be  made  upon  this  same  in- 
dex. 

Much  time  and  work  has  been  devoted  to  looking  up  and  answering 
questions  referred  to  this  division,  witli  regard  to  various  naval  and 
scientific  information,  and,  in  order  to  facilitate  this  work,  I  would  sug- 
gest that  a  journal  of  such  information  be  kept  for  future  reference. 

The  branch  officios  and  L'nited  States  vessels  have  been  regularly  sup- 
plied with  copies  of  all  new  and  corrected  charts.  The  chart  catalogue 
for  1888  was  prepared  in  this  division. 
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The  following  summary  shows  the  number  of  charts  published,  issued, 
and  canceled : 

statement  of  charts  for  fiscal  year  ending  June  18i^. 


Third  qnartcr,    Fourth  qnarter, '  First  qnarter,  >  Second  quarter 
J887.         ;         IH61.         I         1888.  3888.  j 


ji.o.c.!  (;.s.c.  i  ii.o.c.!  C.S.C. !  ii.o.c.  c.s.c. 


Coplw*  of  chart*  rocoivt  il—  : 
Fn>iii  print iofc  rooin  .., 
From  CouBt  Survi-y  ... 


U,482  1  2, 

  (J78  I.... 


916 


I 


5, 474 


Total 


Copies  of  oharts  isHuod—  ■ 

To  naval  veswls  !  r»:MJ  330 

ToanhivcH  '  30  y 

To  »jr<*nt»  I   1, 823  '  

To  niort^liant  voHHelH  .  IHJ   

To  uierchantH,  niottMir-  j 

olo^icul  chartH   I'JO   

To  forei};u  iiydro^ra- 

phtirs   IIH)  I  

To  homo  corrospond- 

«ntH   Ulfl  

Mi.^icolhinoouH   1,k75  j 


370 


81L»  i 
78 
2,173  I 
91  I 

I  JO  , 

28 

120 
1,219 


395 
Iti 


394 


2,012 
41 

1,891 
59 

84 

56 

126 
1.847 


Total  . 


(*hartH  piihlisheil  

Copt««ot'  chart  H  condom  m*fl 

(/ harts  <'Jincfl(Ml  

IMaiis  cancohMl  

(.'opiim  of  rantMilcd  cliart" 
condcmni'd  


4,979  !  718 


17  |. 
57  i 


581 


4.041  : 

10  ~ 

3  . 
1  . 

106  . 


6.116 
16 


449 


1.  C61 


u.o.c. 


6.868 


G88 
22 


486 


800 
62 
2,147 
54 

36 

84 

2:14 
1.030 


1, 196      1. 447 


16 


20 
47 
11 
1 


C.S.C. 


1.334 


Tou: 


17.51" 
4..V1' 


S5 


507 


22.  i-J^ 

313 
8.U34 
380 

364 

696 

7,737 


1,  225  •  24. 127 


42 


<3 
301 
31 
5 

;i25 


Very  respectfully, 


Lieut,  (f.  L.  Dyeu, 

(I.  S,  Xavi/,  Iltjdrifrjrajiher. 


I)E  Witt  Coffman, 
Lieutenant^  U.  S.  Navy. 


Division  of  Issue^ 
IIy(lrograj)hic  Office^  July  1,  1888. 

Sir:  1  have  the  honor  to  submit  the  following  report  for  the  year 
ending  June  18<SS: 

During  the  year  tlio  following  vessels  have  been  furnished  with  a 
full  allowance  of  charts,  as  per  standard  catalogues  of  stations,  viz: 
Enterprise  and  Lancaster^  litted  out  for  the  European  station;  Hipsie, 
Albatross,  TrenUni,  Dolphin^  and  tSicatarUj  litted  out  for  the  Pacific  sta- 
tion. The  Sicatara  returned  her  l^acific  station  charts  and  was  then 
litted  out  for  the  South  Atlantic  station  ;  Pensacola^  litted  oat  for  the 
Xorth  Atlantic  station.  Partial  outlits  have  also  been  furnished  to  the 
following  vessels:  Boston,  Chicago,  Fensacola,  Michigan^  Constellationj 
and  the  monitor  Terror. 

The  Senate  Committee  on  Foreign  llelations  was  furnished  with  two 
sets  of  charts  covering  the  Atlantic  coast  from  the  boundary  of  Maine 
northward. 

Besides  these  outfits  tiie  Brancii  Ilydrographic  Offices,  Coast  Snrvey, 
and  Division  of  Chart  Construction  are  continually  requiring  Britiab 
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Admiralty  charts  for  reference,  and  all  such  charts,  when  oat  of  the 
office  for  any  length  of  time,  require  from  five  minutes  to  half  an  hour's 
comparison  before  they  can  be  restored  to  the  shelves.  This,  together 
with  the  corrections  required  by  the  Notices  to  Mariners  and  compari- 
son of  charts  received,  both  from  England,  France,  and  the  Imray  Pub- 
lishing Company,  keep  the  two  draftsmen  fully  employed. 

The  complete  record  of  charts  on  board  every  naval  vessel  in  com- 
mission and  the  receipts  and  expenditures  of  charts  in  the  office,  to- 
gether with  the  correction  of  station  catalogues,  furnish  abundant  work 
for  one  book-keeper. 

A  new  catalogue  of  the  North  Atlantic  station  has  been  made  out, 
also  a  new  ledger,  the  form  of  which  greatly  facilitates  the  work  of 
showing  a  true  record  of  charts. 

The  following  summary  shows  the  number  of  charts  received,  issued, 
and  condemned  during  the  year : 


Received: 

From  J.  D.  PoMer,  a^ent  for  admiralty  charts,  London,  England   4, 121 

From  BritiHh  Admiralty  (complimentary)   209 

From  United  States  vessels   655 

From  branch  bydrogruyhic  offices   160 

From  division  of  chart  construe  lion   97 

From  archives   26 

Index  charts  taken  into  account   92 

From  B.  F.  Stevens,  United  States  dispatch  accent,  London,  England  ....  1,748 

From  division  of  supply  (Hydrographic  Office  and  Coast  Survey  chart-s)..  5,006 


Total   12,114 

Issned :  ■ 

To  United  States  vessels,  from  this  office,  British  admiralty   3,824 

To  United  States  vessels,  from  this  office,  Hydro^rraphic  Office   3,298 

To  United  States  vessels,  from  this  ottire,  Coast  Survey   1,708 

To  United  States  vessels,  through  B.  F.  Stevens   1,748 

To  division  of  chart  construction   173 

To  archives   42:* 

To  branch  hydro|:i;raphic  oflices   159 

To  Senate  Committee   82 

To  Coast  Survey   20 

Miscellaneous   29 


Totol   11,464 


Condemned   1,():W 

Total  namber  of  charfs  on  hand  1   10  435 


The  53  Notices  to  Mariners  published  during  the  year  affected  1,265 
standard  admiralty  charts,  and  required  hand  corrections  on  2,280 
copies. 

There  were  2,320  admiralty  charts  corrected  by  hand  from  British 
admiralty  data  and  no  date  alterations. 
ToUil  number  of  charts  corrected  by  hand,  4,(506. 
There  have  been  35  new  admiralty'  charts  published  and  put  on  issue, 
liesiwctfully  submitted. 

W.  B.  WniTTELSEY, 

Ensign^  U.  S.  Navy. 

Lieut.  Geo.  L.  Dyee,  U.  S.  Navy. 

Eydrographer 

11294— N  88  9 
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Division  op  Sailing  Directions, 

Ilydrographio  Office^  July  1,  ISSS. 

Sir:  I  have  the  honor  to  submit  the  report  of  this  division  fortht 
Qscal  year  ending  June  30, 1888. 

The  divisions  of  books,  archives  and  mailing?  have  been  coiisoUdate>i 
and  placed  under  the  one  division  entitled  division  of  sailing  dirw 
tions.  The  restoring  and  cataloguing,  made  necessary  by  the  meteoi* 
logical  division  taking  part  of  tlie  space  allotted  to  the  division  ui 
books,  has  been  comjileted. 

In  continuation  of  tlie  plan  of  issuing  a  complete  set  of  sailing  diwc 
tions,  edited  by  the  llydrographic  Office,  the  following:  books  havt 
been  issued:  West  Coast  of  Mexico,  ^'o.  84,  and  Indian  Ocean,  !So.  81^. 
Three  others  are  either  in  the  hands  of  the  Tublic  Printer  or  are  read} 
lor  printing. 

The  following  vessels  have  been  fitted  out  with  professional  librarin 
during  the  year:  AlbatroHS,  Nipslc^  UntcrpriHC,  Sicaiara^  OmtiJia,  Tex 
sacohiy  DoljJhin,  Constellation^  LujicaMer  and  Trenton, 

The  following  books  have  been  placed  in  the  division  for  issue:  Bo» 
ditch  Navigator,  ed.  of  1887  and  1888;  Catalogue  of  charts,  plans,  ami 
sailing  directions,  1888;  Keport  of  llydrographer  for  1887;  Coast  m! 
Mexico  and  Central  America,  II.  O.  No.  81;  Indian  Ocean,  includiu; 
Java  Sea,  Sulu  Sea,  Afuera  Sea  and  Philippine  Islands,  U.  U.  85;  Sm]^ 
l)lemcnt  Atlantic  Coast  Pilot,  subdiv.  13.  C.  8 ;  Australian  Directory 
Vol.  11,  li.  A.  (Sui)plenient) ;  Baltic  Sea  and  Gulf  of  Finhiud,  B.  A. 
(Supplement);  i>lack  Sea  Pilot,  13.  A.  (Supplement);  California  aui! 
Oregon  Coast  Pilot,  C.  S.  (Sup[)lement) ;  China  Sea  1  )irectory,  Vol.  IL 
li.  A.  (Supjilemenl) ;  China  Sea  Directory,  Vol.  Ill,  B,  A.,  (Supple- 
ment); West  Coast  of  England,  1>.  A.  (Supplement);  West  Coast  of 
ilin(h)stan,  13.  A.  (Supi)lement) ;  Mediterranean  Pilot.  Part  IV,  A. 
(Sui)|)lement);  Pacific-North  Reported  Dangers,  II.  O.  (Sux>j>lenienti; 
Paeitic  Soutli-Uei)orte<l  Dangers,  II.  O.  (Supplement);  St.  Luwi-emt 
Pilot,  Part  II,  13.  A.  (Sui)|>lement) ;  North  Sea  Tilot,  Part  I,  B.  A.  ISST: 
North  Sea  Pilot,  Part  IV,  D.  A.  1887;  Gulf  of  Aden  Pilot,  B.  A.;  Bay 
of  Hengal  Pilot,  Imray. 

In  the  subdivision  of  notices  there  were  published  during  the  yearlKd 
announcements  of  importance  to  navigation. 

Tim  miiiibiT  of  topit'.s  of  books  on  liaiul  for  issue  July  1,  1887  was   'M.Ti'" 

Number  of  books  ivrci vi'«l  iluriug  liseal  yenr  _   jj.4o7 

Total  

Number  i.ssui'd  <luriii*;f  li.«c:il  year   .....  H.l'lT 

K»  niainiji«^  on  baud  .July  1,  is^fri  

Exchanges  with  foreign  countries,  as  well  as  other  means  <  f  collect- 
ing information,  have  bt-en  greatly  extended. 

The  light  lists,  consisting  of  six  volumes,  have  been  revised  and  arf 
corrected  to  dat<',  ready  for  publication  at  any  time.  Eleven  bimdFed 
and  forty  documents  have  been  inilexed  and  2,4U3  charts  have  been 
catalogued  daring  the  year  in  the  section  of  archives. 

In  view  of  the  fact  that  many  of  the  sailing  directions  are  very  faulty 
and  recpiire  sni)[)lements  to  bring  their  information  up  to  <late  I  would 
reet»nimend  that  the  force  of  this  division  be  ine.reased  sufliciently  to 
luoeeed  rapidly  with  the  work  of  completing  the  issue  of  a  set  of  sail- 
ing <lir4-<'tions  w^jicli  will  embody  the  latest  inforjnation. 
Very  respectfully, 

J.  C.  FUEMONT,  Jr.. 
Lieut,  (r.  L.  DvEU,  U.  S.  ^'avy.  Llvutenant^  If.  IS.  Xary. 

Ilifdrograp/wr, 
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Division  of  Marine  METEOROLOcfv, 

Hijdrofjrnphic  Office j  July  1,  1888. 

Sir  :  In  reportin«r  upon  the  work  of  this  division  during  the  past 
fiscal  .vt*ar  1  would  tirst  of  all  refer  to  the  scope  and  <:reneral  character 
of  the  work  which  would  seem  jiroperly  to  belong?  to  it ;  its  present  or- 
jranization  and  the  charatiter  and  amount  of  work  actually  accom- 
plished, am},  finally,  the  chan;res  m  organization  and  facilities  for 
carrying  on  its  work  that  seem  of  greatest  importance. 

The  field  of  work  proi)erly  belonging  to  this  division  is  very  wide, 
and  a  variety  of  circumstances  combine  to  make  it  of  great  importance 
to  tin*  naval  service,  the  comniercial  marine,  and  the  people  generally. 
I'nless  the  United  States  is  to  abandon  this  field  entirely  and  take  all 
its  knowle<lgo  of  the  wide  range  of  phenomena  of  both  scientific  and 
practical  utility  comprise<l  by  the  term  "  marine  meteorology  "  at  second 
hand,  by  means  of  rei)rints  or  translations  of  the  i)nblications  of  foreign 
otllcesand  authorities,  this  division  of  the  Uydrographic  Ofiice  should 
have  far  greater  facilities  for  utilizing  the  vast  amount  of  data  already 
at  hand  an<l  constantly  increasing,  ft  is  a  field  in  which,  there  is  no 
competition,  and  from  the  nature  of  things  there  can  be  none.  No  pri- 
vate individual,  firm,  c»r  corporation  is  in  a  position  to  collect  the  data 
necessary  for  a  eomjirehensive  study  of  the  subject,  nor  are  their  inter- 
ests such  as  to  make  the  undertaking  an  object,  even  were  it  possible 
ti)  do  so.  And  yet  there  are  so  niany  cpiestions  of  great  jmictical  inter- 
est and  imiN)rtance  that  can  only  be  answered  by  means  of  a  continu- 
<)us.  Well-directed,  and  intelligent  ])rosecution  of  the  work,  on  a  brojid 
and  comprehehsive  basis,  tliat  every  consideration  of  propriety  and 
]»iilicy  wouhl  seem  to  recommend  it.  Marine  meteorology  includes  the 
nict<'orology  of  the  high  seas;  the  weather,  winds,  and  currents  of  the 
various  oceans  (»f  the  glol»e;  t la* changes  that  take  j)hu^e  in  tlieni  during 
each  montii  f»f  tlu^  year;  and  the  practiital  deductions  to  be  drawn 
from  such  knowledge,  as  a  guide  to  navigation.  To  b(^  able  to  draw 
such  cont*lusions  with  any  accuracy  recpiires  a  thorough  knowhMlge  of 
the  pr«)gress  that  hiis  been  made  already  in  the  lieid  tlirough  tin*  hiimrs 
of  our  own  and  forrii;u  governments:  a  familiarity  with  tlie  (Muiditions 
ami  reiiuirenu'Uts  of  navigators ;  the  eolUM'tion  an<l  pro[)er  co  ordina- 
litui  i»f  new  facts  bearing  u|m»m  the  subj<iet,  ami  a  careful  conjparison 
and  co-ordination  o»  .sueii  new  facts  with  the  data  aln'ady  at  hand.  In 
this  way  moderu  seientilieprogn*ss  in  various  direi'tions  may  be  brought 
to  bear  w\nn\  the  practical  conduct  of  maritime  all'airs,  and  thus  beconu'. 
a  factiU'  of  gre.it  economic!  im|M»rtaiice,  !>>  j^iiortening  oc<*an  voyages, 
reducing  the  hazartis  to  life  and  juoperlv.  :in(l  lessening  the  rates  of 
marine  insurance  upon  vessels  and  cargo. 

All  hough  tin*  availal>h'  loiee  and  facilities  lia\e  hardly  been  tm)re 
thiin  eiit>ugh  to  <*arry  nu  th>'  routine  work  of  the  division,  the.  publica- 
tion of  the  .Monthly  Pilot  (  hart  and  \Ve4*kIv  Sui»|>lement,  and  the  ]>r()i)er 
handling  of  forms  and  Jtmrnals  u^^eil  in  the  collection  of  data  for  these 
publications,  yet  tlu'ir  acknowhMlui'd  value  lo  comnu*ict»  can  not  but 
Im'  rr;:ardetl  as  proving  tin*  importance  of  still  further  extending  the 
Mi»rk  to  include  every  oci-jin  to  wh'ch  American  <*(unmerce  rea(*lies,  or 
to  which  it  is  likely  tn  rearh  in  tin*  immediate  futtire.  As  you  are  well 
aware,  however,  the  number  oj  assistants,  the  anuuint  of  r<iom,  and  the 
want  of  a  good  library  of  >tandaid  works  of  lefereiu'e,  make  it  abnost, 
impossibit*  at  j»resent  to  e.Meml  the  work  of  tln»  division.  Atlvantag** 
has  been  taken,  however,  of  every  pos.sible  opjMiri unity  tt»  widm  the 
field  (d'aetioth    Special  atlrntion  has  been  devoteil  to  the  <'liart. 
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aiul  its  high  staiidaril  of  efficiency,  iisefuhiess,  ami  reliability-  have  lien 
constantly  and  favorably  commented  upon  both  at  boine  and  abrtj^ 
and  certain  chanjres  that  have  been  made  in  it, as  well  as  iu  the  AVeekiv 
{Supplement, haveiwlded  materially  tothe  vahieof each.    In  tlieinatterot 
wreckage  data,  one  of  the  special  and  most  important  features  of  these 
j>ublications,  1  wonld  express  my  hearty  appreciation  and  approval 
the  thorough  and  ellicient  assistance  of  Mr.  T.  S.  O'Leary,  whose  ^}w£ 
technical  training  has  made  his  work  most  reliable  and  valuable.  1 
has  required  the  most  unremittin**:  care  and  accuracy;  reports  that  art 
conflicting  must  be  compared  and  the  evidence  caVefully  consideiv*!: 
wrecks  near  the  coast  must  be  accurately  located  and  any  change  it 
their  location  or  condition  noted;  oi)portunities  watched  for  tbut  ajruv 
eminent  vessel  may  be  detailed  to  renu)ve  the  most  dangerous  ob^t^K• 
tions,  and  nosourre  of  additional  informiuion  allowed  to  esc^ape  attiu 
tion.    Similarly,  Mr.  II,  L.  Lerch  has  carried  on  a  thoroiiifb  revisioiu-i 
the  graphic  meteorological  data  i)ublished  on  the  JMlot  Chart  a8a^or^ 
cast  of  the  weather  for  the  month  immediately  following  tliedatei>: 
issue,  by  means  of  an  exhaustive  comparison  of  (he  meteorologiealch;i 
issued  by  this  ollice  :ind  the  data  derived  from  a  great  system  of  iute:- 
national  nu^teorological  observations  inaugurated  and  comlucte<l  by 
the      S.  Signal  Service.    In  addition  thereto  his  extensive  kuowlctl^ 
and  familiarity  with  the  i)rincipiil  modern  languages  have  made  hisas- 
sistance  of  the  greatest  value.    Mr.  A.  II.  Button  has  had  entire  charge 
of  the  records  relating  to  the  issue  and  return  of  meteorological  jouro^ 
and  various  forms  for  recording  reports  of  niarine  meteorology.  All 
journals  aiul  rejuu'ts  have  been  carefully  scrutinized  as  soon  as  received, 
(piestions  (fontained  th(»r(Mn  answered,  and  suitable  cimiinent  miideuiKW 
])oints  (if  s|)t'cial  interest,  thus  keeping  alive  that  feeling  of  co-operation 
and  symjiathy  between  our  observers  and  this  office  so  essential  to  a 
satisfa(!tory  conduttt  of  the  work.    JNIorrover,  Mr.  Dutton  lias  personally 
])lotted  and  studied  ail  niet.e(U"ologi(tal  data  for  the  Xoitli  Atlantic,  aud 
lias  each  month  written  the  AVeather  Keview  published  on  the  Pilot 
(Jliart,  a  work  in  itself  recpiiring  special  sciiMititic  knowledge  aud  apti- 
tude.   In  aihlition  to  the  Weekly  Supi>l<»ment,  advantage  has  been 
taken  of  every  oppcnt  unity  to  issue  a  monthly  sui)i)lenient  wheucversome 
subject  of  sj)erial  intm'st  has  seemed  to  »h»mand  it.    Jn  September, for 
instance,  a  snpj^lement  was  issueil  deseriptive  of  West  India  Flurricaue* 
an<l  the  Law  of  Storms;  with  the  DeiuMnber  chart  a  discussion  of  the 
r>est  Tiansatlantic.  Routes,  and  the  Winter  Storm  J5elt  of  the  North  At- 
hmtic;  and  with  the  .March  chart  a  <h'seriiktion  of  Waterspouts  off  the 
Atlantic  Coast  of  tlu^  Tnitcd  States  during  .ianuary  and  February.  All 
of  these  have  been  in  great  demand,  aii<l  are  (»ften  called  for  even  now 
by  masters  ot  vessels.    In  addition  to  tliese,  each  of  which  ha8  invoIve<l 
a  large  amount  of  extra  work,  consitlei  ing  rh-it  the  force  is  hardly  larpe 
enough  to  handle  the  current  work  of  tiie  division,  I  prepared  and  de 
liverctl  a  lecture  befoie  the  Frankbn  liistitute,  iMiiladelphia,  on  tbe 
JMlot  (.'hart,  and  it  was  jmblished  in  lull  in  its  journal;  data  reganling 
the  last  summer's  hurri(tanes  have  been  collected  from  all  availahle 
sources  and  only  await  an  op]>orniniry  for  ])ublication ;  anil  a  niouo- 
graph  on  the  great  storm  olV  the  Atlantic  coast  of  the  United  State:*. 
March  11-1 1,  with  six  di'sci'iptive  i)lates,  is  in  readiness  for  the  printer. 

Amongst  the  liiost  important  imprf>vements  that  have  been  inau^- 
rated  is  the  preparation  arid  issue  in  largi'  ((uanlities  of  sets  of  forms  ujion 
which  to  record  re])orts  of  marine  meteondogy.  These  coutaiu,  iu  clear 
andcomj)act  form,  columns  for  recording  various  kinds -of  data,  each 
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sheet  eoniaiiiing  space  for  a  month's  record,  a  year's  supply  being  bound 
together  in  a  pamphlet,  with  one  page  devoted  to  an  exphmation  of  the 
system  itself  and  the  s^^mbols  used  in  making  the  record.  As  soon  as  a 
vessel  reaches  i>ort,  one  sheet  is  torn  out  and  forwarded  to  the  nearest 
hydrographic  otlice  ;  in  a  foreign  i)ort  it  is  handed  to  a  United  States 
consul,  who  forwards  it  with  his  oflicial  mail.  Tliis  system  has  worked 
admirably  and  has  greatly  facilitated  work  both  aboard  ship  and  in  this 
office. 

Itesnlts  of  the  greatest  value  have  been  obtained  by  means  of  the  sys- 
tem of  co  operation  witli  the  U.  S.  Signal  Service,  by  which  meteoro- 
logical data  are  exchanged  and  utilized  by  both  ollices,  without  any  du- 
plication of  work  in  their  collection.  The  adoption  of  such  a  sim]>le  and 
rational  system  can  not  but  be  regarded  as  a  most  important  step  in  ad- 
vance, and  one  that  should  be  carried  on  with  the  greatest  earnestness  and 
sincerity,  to  mutual  benefit  both  as  regards  the  work  itself  and  a  proper 
economy  of  administration.  Ke[)orls  of  nmiine  meteorology  are  now 
received  regularly  each  month  from  •]()  (Government  vessels  Jind  541  of 
the  mercantile  marine,  and  fully  30  vessels  a  month  are  added  to  the 
list  of  those  sending  in  reports  to  this  otlice.  Although  a  majority  of 
them  navigate  the  North  Atlantic,  yet  reports  are  received  from  vessels 
in  every  ocean,  and  it  only  needs  a  suitable  incentive  and  the  means 
to  utilize  the  data  in  order  to  buihl  up  a  system  of  marine  meteorologi- 
cal observation  second  to  that  of  noother  government.  During  theyear 
there  liave  been  recu-ived  also  17<)  meteorological  journals  and  110  new 
ones  have  been  issued,  although  no  special  effort  has  been  made  to  do  so, 
because,  as  stated  in  my  last  annual  report,  there  were  already  on  hancl 
more  than  1,500  of  these  journals,  containing  valuaJlde  data  regarding 
the  navigable  waters  of  tli(»  glol)e,  but  at  present  useless  and  inaccessi- 
ble to  the  maritime  community  on  account  of  the  lack  of  means  to  prop- 
erly coUate  and  publish  the  results. 

The  future  work  <»f  the  division,  as  it  might  be  idaniied  with  a  proper 
regard  to  the  material  already  at  hand,  tiie  facilities  tor  colleitting  reli- 
able and  valuable  data  by  nutans  of  the  braiurh  hy<lrographic  otiices 
established  in  our  ]>nncipal  ports,  and  the  importance  of  the  prosecu- 
tion of  marine  meteorolo^^ical  research,  is  thus  rlearly  indicate(l  by  the 
brief  outline  of  what  is  in>w  being  done  witii  a  small  force  and  very  lim- 
ited facilities.  Nor  have  1  thus  far  touched  upon  the  d(Nsirability  and 
importance  of  issuing  standard  meteorological  instruments  to  masters 
of  vessels  who  take  observations  for  this  oflice,  as  this  was  er.larged 
upon  in  my  last  rejHirt  and  need  only  be  referred  to  now.  The  building 
up  of  an  etlicient,  uell  <»rganized,  and  valuable  division  of  this  otlice 
upon  the  foundation  now  I'stablislu'd  only  awaits,  it  seems  to  me,  i>roper 
encouragement  and  support,  and  1  trust  that  the  next  annual  report  of 
the  chief  of  this  division  may  record  its  successful  ac(;omj>lislnnent. 

Uefore  closing  I  would  take  advantage  of  this  o[)iKU'tunity  to  refer 
brierty  to  the  valuable  assistance  ri'udered  by  Knsign  Krnest  Wilkinson, 
U.S.  N.,  who  was  attached  to  t  his  division  for  several  months,  but, 
finally,  to  my  regret,  ordered  toother  duty. 

Kespectfully  submitted. 

KVERETT  llAVDEN, 

Emlgn,  U.  S,  Nary  (Retired,) 

Lieut.  G.  L.  Dyer,  V.  8.  Navy. 

llydrographvr. 
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aiul  its  high  standard  of  eflliciency,  usefulness,  and  reliability  Lavebeti 
constantly  and  favorably  commented  upon  both  at  houie  and  abn^ 
and  certain  chanfres  that  have  been  made  in  it, as  well  as  in  the  Weekly 
{Supplement, haveadded  materially  tothe  valneof each.  In  tliemattetol 
wrecka^^e  data,  one  of  tlie  special  and  most  imi)ortaiit  features  of  then 
l>ublications,  1  would  express  my  hearty  ap[)reciatioii  and  approvali^ 
the  thorough  and  cllicleut  assistance  of  Mr.  T.  S.  O'Leary,  whose  sp«u 
technical  training  has  made  his  work  most  reliable  and  valuable.  Thi- 
has  required  the  most  unremitting  care  and  accuracy;  reports  that  an 
conllicting  nuist  be  compared  and  tlie  evidence  carefully  oonsiderwl 
wrecks  near  the  coast  ujust  be  accurately  located  and  auy  chaiigeii 
their  location  or  condition  noted;  oi)portunities  watched  for  that  a  j:^^ 
ernment  vessel  may  be  detailed  to  remove  the  most  dangerous  obstriK 
tions,  and  no  source  of  additional  information  allowed  to  escai>e  attti 
tion,  Similarly,  Mr.  K.  L.  Lerch  has  carried  on  a  thorough  revision 
the  gi'ai)hic  meteorological  data  published  on  the  Pilot  Chart  as  a  ffii 
cast  of  the  weather  for  the  month  immediately  followiufi^  the  date* 
issue,  by  nutans  of  an  exhaustive  comj)arisonof  the  meteorological  cb;ir 
issued  by  this  oWivv  and  tlie  data  derived  from  a  great  system  of  iuie 
national  meteorological  observations  inaugurated  and  conducte<l  I' 
the  V.  S.  Signal  Service.  In  addition  thereto  his  extensive  knowled; 
and  familiarity  with  the  ])rincipal  modern  langnages  have  nuule  hisji 
sistance  of  the  greatest  value.  Mr.  A.  II.  Duttcm  has  had  entire  cban 
of  the  records  relating  to  the  issue  and  return  of  meteorological  journa 
and  various  ibrms  for  recording  reports  of  marine  meteorology.  -A 
journals  and  reports  have  been  carefully  scrutinized  assoou  as  receive 
(piestions  containeil  therein  answered,  and  suitable  comment  inadeup< 
points  of  sjx'cial  interest,  thus  keeping  alive  that  feeling  of  co  operatit 
and  sympathy  between  our  observers  and  this  otlice  so  essential  to 
satisfactory  conduct  of  the  work.  .Moreover,  Mr.  Dutton  has  personal 
l)Iotted  and  studied  all  met.eorologie>al  <lata  lor  the!North  Atlantic,  ai 
has  each  month  written  the  AVeather  Keview  published  on  the  Pil 
('hart,  a  work  in  itself  recpiiring  special  seit^ntitic  knowled;^e  and  an 
tude.  in  addition  to  tln^  Weekly  Supplement,  advantage  has  be 
taken  ofevery  opportunity  to  issue  a  montldy  supplement  wbenevers< 
subject  of  s])ecial  interest  has  seemed  to  deujaml  it.  In  2Septeml>er. i 
instauire,  a  suppleuuMit  was  issin^l  desctriptive  of  West  India  Iluniean 
and  the  Law  of  Storms;  with  the  Dettember  chart  a  discussion  of  t 
Uest  Transatlantic  Koutes,  ami  the  Winter  Storm  Belt  of  the  North  J 
lantic;  and  wiih  the  March  chart  a  descrii»tion  of  Waterspouts  off  t 
Atlantic  (/oast  of  the  Tuiti'd  States  during  January  and  February.  ^ 
of  these  hav(^  been  in  great  <lemand,  and  are  often  called  for  even  n< 
by  masters  ot  vessels.  In  addition  to  these,  each  of  which  has  iiivolv 
a  large  amount  of  extra  work,  (!onsi(lei  iug  rhvt  the  force  is  hardly  lar 
enou^^h  to  handle  the  current  work  of  ihe  division,  I  prepareil  and  i 
liveied  a  leetun*  before  the  Kranklin  Institute,  ii'hiladelphia,  on  t 
J*ilot  (Jhart,  and  it  was  jaiblished  in  lull  in  its  journal;  data  re^ranli 
the  last  summer's  hurricanes  luivi*  been  colleeted  fn)m  all  availal 
sounres  and  only  await  an  op])oriunity  for  publication;  and  a  moi 
graph  on  the  great  storm  o!V  ilu»  Atlantic  coast  of  the  United  Stati 
Mar(*h  11-11,  with  six  descriptive  phites,  is  in  readiness  for  the  printi 
Amongst  the  most  important  improv<»ments  that  have  been  inau^ 
rated  is  the  preparation  and  issue  in  large  <piantities  of  setsof  forms  Ujx 
which  to  record  reports  of  marine  meteorology.  These  coutaiu,  in  ele 
andconiiuu't  fonn,  columns  for  recording  various  kinds -of  data,  eat 
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sheet  coniaiiiiiig  space  for  ii  month's  record,  a  year's  supply  being  bound 
together  in  a  paniplilet,  with  one  i)age  devoted  to  an  exphiuation  of  the 
system  itself  and  tlie  symbols  used  in  making  the  record.  As  soon  as  a 
vessel  reaches  port,  one  sheet  is  torn  out  and  forwarded  to  the  nearest 
hydrographic  ollice  ;  in  a  foreign  port  it  is  handed  to  a  United  States 
couRuly  who  forwards  it  with  his  oflicial  mail.  Tliis  system  has  worked 
admirably  and  has  greatly  facilitated  work  botli  aboard  ship  and  in  this 
office. 

llesults  of  the  greatest  value  have  been  obtained  by  means  of  the  sys- 
tem of  co  operation  with  the  U.  S.  Signal  Service,  by  which  meteoro- 
logical data  are  exchanged  and  utilized  by  both  ofiices,  without  any  du- 
plication of  work  in  their  collection.  The  adoption  of  such  a  simple  and 
rational  system  can  not  but  be  regarded  as  a  most  important  step  in  ad- 
vance, andoue  ihat  sliould  be  carried  on  with  the  greatest  earnestness  and 
sincerity,  to  mutual  benefit  both  as  regards  the  work  itself  and  a  proper 
economy  of  administration.  Kei)orts  of  marine  meteorology  are  now 
received  regularly  each  month  from  *J()  (rovernment  vessels  and  541  of 
the  mercantile  marine,  and  fully  30  vessels  a  month  are  added  to  the 
list  of  those  sending  in  reports  to  this  ottice.  Although  a  majority  of 
them  navigate  the  North  Atlantic,  yet  reports  are  received  from  vessels 
in  every  ocean,  and  it  only  needs  a  suitable  incentive  and  the  means 
to  utilize  the  data  in  order  to  build  up  a  system  of  marine  meteorologi- 
cal observation  second  to  that  of  no  other  government.  During  the  year 
there  have  been  received  also  170  meteorological  journals  and  110  new 
ones  have  l>eeii  issued,  although  no  special  etlort  has  been  made  to  do  so, 
because,  as  stated  in  my  last  annual  rei)ort,  there  were  already  on  hand 
more  than  1,500  of  tlu*se  journals,  containing  valuaJde  data  regarding 
the  navigable  waters  of  the  globe,  but  at  present  useless  and  inaccessi- 
ble to  the  maritime  community  on  account  of  the  lack  of  means  to  prop- 
erly collate  and  publish  the  n-sults. 

The  future  work  of  the  division,  as  it  might  be  planned  with  a  proper 
regard  to  the  materi:il  alreatly  at  hand,  the  facilities  for  collecting  reli- 
able and  valuable  <lata  by  means  of  the  branch  hydrographic  otlices 
established  in  our  principiil  ports,  and  the  imi)ortance  of  the  prosecu- 
tion of  marine  meteorologi<*al  research,  is  thus  rh*arly  indicated  by  the 
brief  outline  of  what  is  now  being  ihuie  with  a  small  force  and  very  lim- 
iteti  facilities.  >»'or  have  I  thus  far  touched  upon  the  desirability  and 
importance  of  i.ssiiiiig  standard  meteorological  instrunuMits  to  masters 
of  vessels  who  take  observations  for  this  oflice,  as  this  was  enlarged 
upon  in  my  hist  rejjort  and  need  only  be  referred  to  now.  The  building 
up  of  an  ellicient,  well  organized,  an<l  valuable  division  of  this  ollice 
upon  the  fonn»lati(m  now  <*stablislied  only  awaits,  it  si^ems  to  me,  ])roper 
cncouragiMncnt  and  support,  and  I  trust  that  the  next  annual  report  of 
the  chief  of  this  ilivi.sion  may  record  its  successful  accomplishment. 

liefore  closing  I  would  take  advaniagi*  of  this  opportunity  to  refer 
briefly  to  the  valuable  assistance  rendered  by  Knsign  Krnest  Wilkinson, 
U.S.  N.,  who  was  attached  to  tiiis  ilivision  for  several  months,  but, 
fiually,  to  my  regret,  ordered  toother  duty. 

Respectfully  submitted. 

KVERETT  11 A  VDEN, 

Ensign,  U.  S.  Xary  (Retired,) 

Lieut.  G.  L.  Dvek,  U.  S.  Xavy. 

Ifyfirof/rapher. 
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U.  S.  UUANCIl  llYDROlJRAPIlll?  OFFKE. 

Custom- IloifMC^  lioHton^  Maas.^  J^itiy  9. 
Sir:  I  have  the  honor  to  submit  the  following  report  of  the  work  : 
tlie  Boston  branch  of  the  IJ yd roj^rai) hie  Office  for  the  tiscal  y ear 
June  30, 1888: 

It  nas  been  my  constant  study  to  improve  the  staudini;:  of  iliei't^ 
amou^  the  shipi)ing  people  of  Boston,  and  to  extend  it.s  beiietits  i«»:L' 
other  Xew  Enf;land  sea-port  towns.  This  has  l)eeii  deeidtHllv  <liffi':r 
work.  Owiu'^  to  the  limited  force  employed  1  have  been  conliiied  altL'- 
constantly  to  tlie  ollice,  an<l  have  been  occupied  coutiiixially  wiib 
rejfular  routine,  lcavin<j:  but  limited  oj)portunities  to  atteiul  to  outv:- 
matters,  and  even  necessitatinf?  the  discontinuance  of  correciii'ii ' 
charts  ancl  li;^:ht  and  buoy  lists,  in  order  that  more  necessary  workiH:::L 
Hi}  on  without  intern]])tion.  The  time  has  come  when  more  room  aL.:. 
larger  force  are  imperatively  necessary ,owing  to  the  vsist  iiicreaseoi  to- 
field  of  this  branch  during  the  jiastyear. 

As  to  the  former,  there  shouhl  be  two  rooms,  or  one  large  room  xr:-. 
a  portion  partitioned  olf  as  a  jirivate  oftice  fortheotticer  in  charge, 
should  be  so  situated  as  regards  the  working  force  as  to  be  always s 
liberty  to  receive  visitors  calling  for  the  purpose  of  special  eousultati'H- 
as  well  as  to  absent  himself  as  occasion  may  render  it  expedient,  wii: 
out  interfering  with  the  routine  work. 

The  personnel  should  consist  of  an  officer,  a  lieutenant  iu  eliar^ 
and  om?  junior  ollii^er  to  superintend  the  work  of  the  office,  to  atteu"): 
the  warits  of  the  ordinary  visitor,  to  see  to  the  mailing  of  charts,  sui- 
])lements,  eic,  and,  in  fact,  to  be  resi)onsible,  under  the  liouteuaiiti 
charge,  for  the  proper  conduct  of  the  indoor  operations  of  the  office. 
should  have  one  assistant,  a  bright,  intelligent  boy,  to  cai-e  for  tLf 
oilic*',  iind  during  olUee  hours  to  be  available  f<»r  the  ninny  calls  wbi«". 
are  sure  to  bo  made  on  him.    In  addition  to  the  above  there  8houlill» 
an  assistant  in  eharge  of  the  work  of  ship-visiting,  to  be  responsible i- 
tlie  iuop«^r  i)r(;seeutioik  of  this  branch  of  the  work ;  associated  with 
should  be  a  sec^oud  assistant,  an  intelligent  l»oy,  for  whom  there  wciDu. 
be  <'()nstJint  enii>loynu»nt  in  visiting  the  h»ss  important  of  the  ar^iTal^ 
of  wliieh  there  are  nlwiiys  more  than  can  possibly  be  attended  toV' 
one  pei'son.     A  blight  boy  c«)uld  very  soon  master  the  details 'of  lb; 
ban)niet<'r  aiMl  liecome  ])roticient  in  making  intelligible  and  reliable 
straets  from  vessels'  logs.    For  this  latter  work  I  would  most  earne^il) 
urg<'  tin*  :ido[»li()n  of  the  j)lan  iU'opose<l  l)y  Lieutenant  Cottniun  inbi 
re])oit  for  the  yejir  ending  June  .SO,  KSST,  that  graduates  of  the  appn.-: 
tic(»  systrui  be  employed.    They  hav<»  an  educatiim  and  training  wliiv 
makes  them  ciiiiiiciitly  tit  for  this  kind  of  work.     Jioys  whose  in  Mm 
are  in  \     viciniiy  of  the  o11i(M\s  in  whieh  they  are  employed  could  be* 
lertrcl  lor  tliis  purpose,  or  they  ctuild  be  ailuelicd  to  the  receiving-ship 
where  .surh  e\i>t  and  Jire  avaihible.    A  snmn  monthly  sum,  in  additii 
to  tli4-ir  re.-!il;ir  ]»jiy.  would  undoubredly  i)rovea  great  inducement,  ai 
L  beiii've  i;  \\oul<l  i)e  ejisy  to  find  (tandidales  for  the  positions. 

To  earry  out  this  plan  ur  ju'esi^ut  would  necessitate  the  hiring:  of  ^ 
ollire,  as  ir  is  useless  lo  expect  more  extended  quarters  in  the  cusloi 
housi',  wliei  (»  thes]);iee  isaln^ady  iujidequate  to  tli(»  needs  of  the  servic 
until  the  building  is  enlarged,  which  it  is  hoped  will  be  done  iu  theuf. 
futur<». 

It  is  ne<'dless  to  sjiy  that  the  ]>laee  for  the  Boston  branch  is  in  tl 
eustom-liou.se,  uud  but  for  the  fact  that  the  work  of  the  office  is  fa 
outgrowing  its  capacity,  1  would  not  think  of  suggesting  a  change.  1 


REPORT  OF  THE  SECRETARY  OF  THE  XAVV. 


_  the  vuii  of  another  >ear  if  then*  is  no  jn'osjieet  of  «;ettiii^  more  space  in 
this  biiililiu^  a  move  will  be  absolulely  necessary. 

The  lack  of  office  room  should  not  interfere,  however,  with  the  in- 
crease of  force  sugfrested  above,  which  is  absolutely  essential  to  the 
proper  prosecution  of  the  work  under  any  circumstances.  The  expense 
attending:  the  inci*ease  of  force  wouhl  be  small  if  the  ]>lau  proposed  be 
carried  out,  and  would  be  hardly  worth  considering:  when  taken  in  cou- 
nectiou  with  the  advantaj):e  to  the  office  and  the  addition  to  its  useful- 
ness. 

In  connection  with  ship  visiting?,  the  use  of  a  small  steam-launch  for 
two  or  three  hours  daily,  as  has  already  been  sujrgested  in  i)revious  re- 
ports, would  be  advanta^jceous.  The  necessity  for  such  iin  improvement 
in  our  facilities  is  becominj^f  more  and  more  apparent  with  the  gradual 
extension  of  the  water-front  of  the  city,  rendering  the  work  of  the  ship- 
visitor  more  and  more  arduous.  It  is  already  impossible  for  him  to 
keep  pace  with  the  arrivals,  but  with  the  assistance  of  a  boy  and  a 
launch  we  shall  do  very  well  for  some  time  to  come. 

it  might  be  pertinent  to  state  in  this  connection  that  I  have  been 
obliged  to  keep  my  assistant  in  the  office  almost  continually  lor  the 
past  two  weeks  or  more,  in  order  to  be  at  liberty  to  i)repare  the  yearly- 
ri'port;  consequently  the  work  of  visiting  has  been,  of  necessity,  some- 
what  neglecttMl. 

At  least  twice  ea«jh  year  it  would  be  well  if  the  otVurers  in  charge  of 
the  various  branches  could  l>e  ordered  to  visit  the  principal  sea- ports 
of  their  respective  <listricts,  in  order  to  extend  the  knowledge  of  the 
offices,  and  the  benetits  they  confer  on  the  si»a-faring  community,  and, 
at  the  same  time,  to  increase  the  opimrtunities  for  collecting  useful  in- 
formation. 

In  (!Onnection  with  this  the  officers  in  charge  of  the  Atlantic  coast 
branch  offices  might  be  instructed  to  meet  at  some  convenient  point, 
preferably  Xew  York,  to  discuss  the  operations  of  the  offiees  and  to 
8ecure  uniformity  in  methods. 

If  such  a  thing  be  jjossible,  the  iniprovement  in  the  Pilot  Chart  has 
increased  its  popularity  among  sea  faring  men,  and  with  landsmen  as 
well,  as  the  steady  increase  in  the  demand  amply  i>roves.  I  hear  noth- 
ing l)Ut  words  of  e.ommendation  and  praise  for  the  ])ul)lieation  and 
the  office  ])ublisliing  it.  i  have  taken  atl vantage  of  every  opportunity 
to  consult  with  (raptains  regarding  its  usel'nlness,  and  in  no  case  during 
the  ]»ast  SIX  months  or  mon*  have  any  of  ilirni  had  any  suggestions  to 
make  f»»r  its  further  inipn»vement.  In  olHMli»'n<'e  to  your  instruc- 
tions an  etVort  was  niaihr  early  in  the  year  to  introdurc*  it  more  gener- 
ally ain(»ng  the  publiir  srhools  of  tih*  New  Kngland  States,  and  letters 
wen»  written  to  several  oi'  the  siipiTinttMnhMits  of  si^hools  on  the  sub- 
ject. Thrre  was  litth*  sucrrss  at  tlrst,  and,  owing  to  the  pressure  of 
other  work,  I  was  unable  to  follow  the  matter  up  :is  I  should  like  to 
have  doiu*,  conse<iUfntly  t*lM'  showing  of  tin*  otViee  in  this  particular  is 
uot  quite  so  favorable  as  ir  niiglii  iiavt*  br^n.  We  have  a  number  of 
school  aihlresses  on  the  list,  iio\\«*v<*r,  ami.  after  the  i)reseut  rush  of 
business  1  hope  to  add  to  tlit'in  coiisidnably. 

The  suppliMuent  to  the  Pilot  Chait  h::s  proved  valuable  to  the  vessels 
in  the  coasting  trade  as  wrli  jis  to  tho-^e  bouml  on  more  distant  voy- 
ages, and  the  expressions  of  aiijiroval  of  them  are  coming  to  us  con- 
tinually. 

The  printing  of  the  notices  to  mariners  in  extract  form  was  a  long 
step  in  the  right  direction.  Kxperiem  e  shf»ws  that  the  plan  originally 
adopted,  of  dividing  the  earth  into  certain  areas,  now  requires  some  mod- 
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ificatioii.   The  following  division  into  districts  is  proposed  as  beio! 
more  suitable  and  convenient: 

I.  Greenland,  Arctic  coasts  of  North  American,  Labrador,  and  the  British  Pn^v- 
inces  of  North  America,  excepting  the  southeast  coast  of  Nova  Scotia  and  the  tiy 
of  Fundy. 

3.  Southeast  coast  of  Nova  Scotia  and  Bay  of  Fundy,  Atlantic  coast  of  the  U 
States,  and  the  Baliania  Ishmds. 

West  Indies,  Gulf  of  Mexico,  Caribbean  Sea,  and  north  coast  of  South  Americi 
to  Brazil. 

4.  East  coast  of  Soutli  America  from  French  Guiana  to  Cape  Horn,  with  a4j«*'' 
isl.mds. 

f).  Islands  in  the  Atlantic  Ocean. 

(}.  Atlantic  co:kst  of  Europe  to  Capo  St.  Vincent,  British  Isles,  £u^lish  Chuoci. 
North  and  Baltic  Seas,  with  conncctinj:^  waters,  adjacent  islands,  and  Iceland. 

7.  Mediterranean,  Red,  and  Black  Seas,  the  western  limits  to  be  Cape  St.  Vioctt: 
on  the  north  and  Spartel  on  the  south. 

5.  West  coast  of  Africa. 

9.  East  coast  of  Africa,  Indian  Ocean,  and  islands  as  far  as  and  including  the  Bay  i-i 
Bengal. 

10.  Ea.st  Indies,  Australia,  east  coast  of  Asia,  Japan,  and  all  adjacent  islands 

II.  Islands  in  the  Pacific  Ocean. 

12.  Went  co.'ist  of  North  America  with  adjacent  islands. 

13.  West  coast  of  South  America  with  adjacent  islands. 

The  publication  of  the  waterspout  supplement  has  had  cousiderable 
effect  in  calling  the  attention  of  mariners  to  the  subject  of  waterspoots 
and  has  aroused  them  to  the  importance  of  making  more  careful  obserra 
tions  of  these  phenomena.  Several  very  complete  and  extremely  useful 
records  have  been  received  in  this  office,  and  every  effort  is  made  to  in- 
duce masters  of  vessels  and.other  observers  to  use  the  utmost  care  in 
filling  out  the  blank  reports  which  are  issued  with  the  supplements. 

The  light  and  buoy  lists  of  thecoa.stsof  the  United  States  coutione 
very  popular  with  theinasters  of  vessels,  particularly  thoseiii  the  coastioz 
trade.  In  connection  with  this  subject  I  make  would  one  or  two  suggest- 
ions. Wlien  packages  of  these  books  are  being  forwanled  by  the  Light- 
Ilouse  r>oard  to  the  branch  officer,  the  contents  of  each  package  shoaU 
be  clearly  indicattnl  on  the  outside.  This  can  be  done  easily  and  with- 
out trouble  \\\w.n  the  packages  are  first  made  up,  and  it  will  be- of  the 
greatest  ])0ssible  benefit  and  assistance  to  us,  as  we  areobligfed  to  open 
every  packajje,  under  the  present  arrangement,  in  order  to  ascertain  its 
contents,  while  wo  can  make  use  of  but  one  package  at  a  time  for  dis- 
tribution in  our  limited  quarters. 

When  clian'^rs  in  aids  to  navigation  are  made,  necessitating  correc- 
tions in  the  light  or  buoy  lists,  it  would  be  useful  if  these  correction 
were  printed  in  a  tbriii  to  corres])ond  with  the  columns  of  the  books.  A 
large  number  of  each  of  these  corrections,  printed  on  sheets  so  as  to  be 
readily  dcitached,  could  be  inserted  in  the  proi>er  place  in  the  book  to 
which  it  refers.  It  has  been  impossible  during  the  past  year  to  keep  the 
lists  corrected  up  to  date,  owing  to  the  growth  of  our  work  and  the 
lack  of  working  force,  conse(iuently  they  are  in  a  degree  anreliaUe 
when  issued.  With  some  such  arrangement  as  that  proiK)seil  it  woaU 
be  possible  to  k(»ep  them  absolutely  correct. 

I  would  take  advantage  of  this  occasion  to  again  urge  the  great  im* 
lH)rtance  of  an  arrangenjent  or  understanding  with  the  Light-HooM 
Board  by  which  the  branch  hydrograpUic  offices  may  be  immediateij 
notified  of  any  change  or  proposed  change  in  the  aids  to  uavigatiou  oi 
our  coast.  The  failure  to  notifv  us  has  been  the  cause  of  mnoh  embar 
rassment  to  this  ollice  in  the  past.  Applications  for  information  of  thii 
character  are  always  referred  to  the  light-house  inspector  of  the  di* 
trict  interested,  but  it  would  be  a  great  convenience  to  have  it  to  give 
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at  the  same  time  with  other  current  iuforiniitioii  which  can  h^^  obtained 
only  at  the  branch  otlices.  The  new  charts  of  the  North  and  Sonth 
Atlantic  Oceans  have  been  favorably  received  by  navi^^ators,  some- 
times with  the  ci'iticism  that  the  scale  is  rather  small  for  general  use, 
and  the  absence  of  all  soundings  is  undesirable.  If  the  charts  are  to 
be  contMHied  on  issue,  I  would  suggest  that  a  certain  amount  of  sound 
inga  be  given  in  the  vicinity  of  the  land.  As  regards  the  true  com- 
l)ass  used  on  these  and  other  Hydrogra])hic  Ollice  charts,  the  weight  of 
opinion  among  the  old  sea  captains  is  still  against  it.  I  never  neglect 
an  opportunity  to  make  its  advantages  clear,  and,  so  far  as  the  young 
masters  are  concerned,  seldom  fail  of  success,  but  it  is  hard,  indeed 
almost  impossible,  to  move  an  old  sea-captain  out  of  his  groove.  The 
change  from  the  old  style  of  magnetic  compass  was  a  good  one  and 
should  be  adhered  to.  The  reason  for  objecting  to  tlie  change  given 
by  many  of  tlie  fault-finders,  that  two  changes  instead  of  one  are  nec- 
essary-, is  decidedly  weak,  for  there  is  not  one  master  in  a  thousand 
who  can  not,  in  a  second  of  time,  combine  the  two  corrections  into  one 
in  his  head.   To  my  mind  it  is  almost  entirely  a  matter  of  prejudice. 

The  Hydrographic  Otlice  is  to  be  congratidated  on  the  rapidity  and 
excellence  of  its  work  in  the  publication  of  the  new  charts  being  issued 
of  late.  They  are  highly  appreciated  by  the  sea-faring  community, 
and  it  is  to  l>e  hoped  that  Congress  will  continue  to  encourage  the  good 
work  by  means  of  liberal  aj)propriations  until  we  shall  Iiave  become 
entirely  independent  of  the  chart-publishing  offices  of  foreign  countries. 

It  is  to  be  regretted  that  the  masters  of  many  of  tlie  foreign  steam 
lines  are  obligeil  by  law  to  make  use  of  theii'owii  charts  and  other  i)ub- 
lications,  as,  to  my  certain  knowledge,  many  of  them  would  make  use  of 
the  Hydrographic  Ollice  ciiarts  in  preference  were  they  i>ermitted  to  do 
w).  Special  ellorts  should  be  made  in  preparing  new  charts;  that  for 
Sunda  Straits  should  be  on  issue  at  the  earliest  jjossible  moment.  Oood 
charts  of  the  Kio  de  la  Plata  and  tributaries  are  also  in  demand,  and 
should  be  publisluMl  as  early  as  practicable. 

The  "  Fishery  Limits"  charts  issued  by  the  Hydrographic  Oflice  have 
proved  to  be  most  acc<»ptable  to  the  lisliermen,  and  have  undoubtedly 
served  to  keep  more  than  a  few  of  them  out  of  trouble. 

The  index  and  price-lists  recently  issued  have  been  distributed  as 
generally  as  possible;  that  is,  to  those  who  would  be  at  all  likely  tore- 
quin*  and  make  use  of  them.  Much  <M)nld  be  accomplished  in  this  di- 
rection which  is  at  present  impossible  if  the  oHicer  in  charge  of  this 
branch  could  occasionally  take  a  trip  along  the  coast,  visiting  the  prin- 
cipal sea  ]M)rts,  as  snggeste<l  in  the  fust  ])art  of  this  rep:nt. 

Kvery  ellort  has  been  made  to  obtain  as  complete  and  accurate  a  rec- 
ord of  wind,  weather,  and  barometer  data  as  possible  fn»m  thi^  logs  of 
incoming  vessels.  It  has  been  utterly  impossible,  with  the  Ibrce  at  my 
disposal,  to  <lo  anything  more  thancoi>y  iliese  records  with  all  possible 
detail  ami  forward  them  to  Washington.  Tin*  work  of  collecting  data 
has  been  much  simi)li!ied  by  tli(»  issue  of  the  new  Hydrographic  OfMc(^ 
forms  (form  105)  for  recMuding  (rreenwich  noon  observations.  80  far 
as  Boston  is  concerned,  1  am  conviiict*!  that  the  transfer  of  this  work 
from  the  Signal  JServi(*e  to  our  otlice  was  a  good  mov<»  and  for  the  best 
interests  of  all  ccuicerned,  although  ir  has  added  very  decideiUy  to  our 
lal)ors. 

With  a  few  exceptions  none  of  thes(»  books  have  been  issued  from  this 
oflQco  to  masters  of  vessels  without  full  e.\i)lanation  of  their  puri)oses 
aud  of  the  method  of  kei'ping  the  record.  When  f»)rwarding  to  vessels 
in  other  ports  than  Hoston  I  have  taken  consi<lerable  pains  to  write 
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letters  of  explanation,  believing  that  a  lew  records  kept  uudersUBil 
iuix\y  are  more  valuable  than  a  large  number  of  imperfect  ones. 

Tiie  returns  have  been  fairly  good;  many  of  the  records  sbovr^i^* 
of  great  care,  and  evince  a  perfect  understanding  of  their  object  aai 
tlie  method  of  keeping.  On  the  other  hand,  in  spite  of  all  the 
taken,  many  records  are  received  which  are  of  no  value  whatever.  H' 
lar  as  their  real  object  is  concerned;  in  such  ca«es  attention  is  calW 
in  tlH5  letters  of  acknowledgment  from  this  oflice  to  the  errors  audtiir 
need  of  being  as  accurate  as  possible  in  every  detail.  In  this  way  itip 
hojied  that  in  future  the  value  of  the  records  turned  in  may  be'  veiy 
greatly  increase<l.  In  this  connection  I  would  suggest  the  printing  « 
a  complete  sam])le  slieet  of  record  for  issue  \vith  the  form  to  such  astk' 
not  seem  to  have  a  very  clear  idea  of  the  method  of  keeping*  or  towhos 
we  have  no  oi>portunity  to  explain,  and  also  a  cloud  sheet,  similar  ti> 
that  contained  in  the  meteorological  journals,  for  such  as  are  not  famil- 
iar with  the  forms  and  names  of  the  clouds.  These  two  conld  easily  I* 
combined  on  one  sheet  of  paper,  and  would  undoubtedly  be  of  great 
assistan(!e  to  observers. 

From  rei)orts  made  at  this  office  by  masters  of  vessels  who  have  for- 
warded tlie  records  from  foreign  ports,  it  would  seem  that  some  of  « 
consuls  do  not  entirely  understand  tiiat  they  are  to  receive  and  forwani 
them,  and  the  sender  has  been  obliged,  in  such  cases,  either  to  hold 
them  until  arrival  in  a  United  States  port,  or  forward  at  his  ownex- 
]>ense.  These  com])laints  have  come  invariably  from  the  masters  of  for- 
eign vessels. 

JOvery  etlbrt  has  Immmi  nfade  by  this  oflict^  to  collect  the  latest  : 
most  reliabh*  data  concerning  ice  in  the  vicinity  of  the  Grand  BaiiKs 
IJeing  an  olVyear  for  ice,  however,  the  rej)orts  of  this  great  danger  to 
navi«:atit)n  stluth  of  the  parallel  of  45°  have  been  few.  The  recom 
memhitions  witli  regard  to  transatlantic  routes,  asset  forth  on  tk 
IMlot  Chart,  seem  to  have  been  adopted,  so  far  as  the  Boston  steam-ship 
lines  are  concerned,  more  generally  this  year  than  ever  before,  which 
nmy  in  jKirt  account  for  the  scarcity  of  ice  reports. 

Except  in  the  cases  of  steamers  coming  to  Hoston  via  St.  John's,  New- 
fonndlanil,  or  Halifax,  Nova  Scotia,  it  has  been  the  exception  for  them 
to  cniss  the  liftieth  nu»ridian  during  the  ice  season  in  a  higher  hititnde 
tlian  1L''^;{()'  N.,wliereas  in  previous  years  the  exceptions  to  this  rule 
have  be(»n  considerably  in  excess  of  tliose  of  the  year  just  closed. 

In  tlie  |)ast,  many  (jajitains  have  been  inclined  to  consider  the  rec- 
ommendations made  as  being  unite<ressari]y  cautious;  but  it  is  an  nu- 
douhted  tjM't  that  tlie  number  of  this  class  is  decreasing  rapidly.  The 
wisdom  of  tlie  recommendations  made  can  not  be  doubted  by  an^"  rea- 
sonahh'  man. 

The  routrs  followed  by  the  various  transatlantic  steam  lines  are  slowly 
but.  surely  di awing  tr»getlM»r,  and  tlie  result  will  be  the  final  general 
adoption  of  one  naite  for  all  outward-bound,  and  another  for  iuwanl- 
bonnd  vcsstds. 

In  all  ])rohMl)ility  while  these  rcmtes  will  not  reach  theextreme  limit  for 
ici' season  tnivel  recommended  on  the  chart,  they  will  approximate  lo 
it,  and  the  ailoption  of  one  path  for  all  will  be  a  great  improvement 
over  the  go  as  you  please  policy  followed  by  some  of  the  companies  in 
the  ])ast. 

The  snb/iect  of  th(»  use  of  oil  in  calming  dangerous  seas  is  reoeirin;; 
mor(*  and  more  attention  from  sea  faring  men  as  time  goes  ou,  and  the 
testinjony  to  its  eilicacy,  gatliered  by  this  ollice,  has  been  of  the  mo6t 
satisfactory  nature.   The  Ilydrographic  Oflice  is  certainly  to  be  con- 
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Kratiilatcil  on  the  success  wliicb  lias  attended  its  eflbrts  in  this  particu- 
lar, for  the  use  of  oil  has  undoubtedly  savi?d  many  s»  vessel  from  destruc- 
tion, or  at  least  from  serious  disaster.  There  are  instances  of  ca])tains, 
well  known  here,  who  utterly  disbelieved  in  the  ellicacy  of  oil,  anil 
were  induced,  against  their  own  jud^rment,  to  try  the  ex[)eriment  by 
the  accounts  set  forth  on  the  Pilot  Chart  and  by  the  representations 
made  in  this  otlico.  At  the  present  time  these  same  captains  are  the 
most  earnest  and  confirmed  believers  in  the  practice,  and  never  go  to 
sea  without  a  complete  outfit  of  oil  and  appliances  for  its  use. 

Besides  the  regular  routine  work,  this  ottice  has  had  continual  calls- 
on  its  time  and  attention  for  infonnation  which  have  often  necessitated 
going  far  out^side  its  legitimate  field  of  work.    lUit  no  request  for  in- 
formation is  ever  denied  until  every  possible  means  of  obtaining  it  has 
been  exhaused. 

During  the  past  year  this  oflice  has  had  in  preparation  a  Sailing 
Directions  for  the  Kiver  an<l  Gulf  of  Saint  Lawrence  and  the  Atlantic 
coasts  of  Nova  Scotia  and  Bay  of  Fundy.  The  work  has  been  pushed 
to  the  limit  of  our  ability,  and  I  hoped 'at  one  titne  to  finish  it  before 
the  end  of  the  year  just  closed,  but  the  detachment  of  my  assistant, 
Lieutenant  (lOve,  U.  S.  Navy,  rendered  this  impossible;  indeed,  since 
he  left,  the  work  has  of  sheer  necessity  been  almost  entirely  neglected. 
Every  ettbrt  will  be  made  to  complete  it  in  the  near  future. 

In  concluding  this  report  1  would  stat^*.  that  from  all  the  Treasury 
Department  otiieials  and  emjdoyesin  the  custom-house,  from  the  various 
firms  and  members  ol"  tlu»  shippiiig  community  of  BosUm,  from  the 
l>ress,  and,  indeiMi,  from  all  with  whom  the  oflice  in  brought  in  contact, 
we  have  received  (ronstaiit  and  unvarying  kindness  and  enconragement, 
and  our  labors  have  in  ronsiMjueuce  been  niade  doubly  easy  and  pleas- 
ant. Most  earnest  thanks  are  (lue  to  all  who,  by  word  or  dred,  have 
shown  their  api-reciation  ot  th(»  labors  of  the  lly^irographic  OJllce  in  be- 
half of  the  merchant  marine  of  the  world. 

The  following  table  shows  in  detail  and  aggregate  the  work  accom- 
plished by  this  branch  during  the  year  just  <'h>sed  : 
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ItCspecUiilly  subinittcd. 


Lieut,  (r.  L.  Dyer,  U.  S.  Navy, 

Ifydmgrapher. 


John  Downks, 
Lieutenant  U.  S.  JViirj 
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liRANCH  riYDROGRAPHIC  OFFICE, 

Maritime  Exchange j  New  lorA*,  N.  Y.^  July  1,  188S, 

Sir:  In  obedience  to  circular  dated  Waslun«jton,  June  lo,  1888,1  have 
the  honor  to  respectfully  submit  the  report  of  this  ollice  for  the  liscal 
year  ending  June  30,  1888. 

The  api^i^nded  table  marked  "A"  ])resents  concisely,  in  detail  and  ag- 
greprate,  the  work  performed  by  this  ollice  during  the  last  year. 

The  hurricanes  in  August  were  remarkable  both  in  energy  and  num- 
ber; the  numerous  reports  received  and  lorwarded  were  most  satis- 
factory, and  furnished  data  which  is  of  the  i^reatest  value  in  the  study 
of  these  destructive  meteors,  enabling  the  seaman  to  i)lot  their  tracks, 
and  atlbrding  increased  knowledge  of  t  he  laws  of  storms.  I n  <liscussiiig 
these  hurricanes  with  many  of  the  captains  who  had  experienced  them, 
this  oftice  has  been  gratified  to  learn  of  the  great  assistance  which  the 
storm-card  (published  on  each  IMlot  (3hart)  has  been  to  those  who  fol- 
lowed its  directions  implicitly  and  intelligently ;  two  cases  were  found 
in  which  the  captains  took  the  wrong  tack  with  i!iost  disastrous  results. 
An  old  captain,  who  has  for  many  years  traded  to  the  West  Indies, 
vohmteereil  the  information  that,  differing  at  first  from  some  of  the  in- 
structions issued  by  the  Hydrographic  OHlce,  he  hatl,  when  occasion 
ofi'ei*ed,  concluded  to  follow  the  advice  given,  as  he  belived  that  the  of- 
ficers who  had  made  a  stmly  of  the  matter  were  able  to  give  advice; 
the  tlrst  August  liurrieane  found  him  at  sea  in  a  bad  positi(m;  he  fol- 
lowed the  directious  contained  in  the  latest  Pilot  Cliart,  and  not  only 
escaped  without  any  injury,  but  was  enabled  to  take  advantage  of  the 
favoring  winds  which  folh>wed  and  made  his  best  run;  as  a  natural 
conse<pience  he  is  satisfied  to  sail  his  vessel  by  the  directions  given  on 
the  Pilot  (Miart.  Tlie  ingenious  an<l  grai>hic  methiKl  |»ropos(Hl  by  the 
Ilydrographic  Olllee  of  determining  the  distance  from  the  storm  center 
and  general  track,  by  the  Tall  of  tin*  baromet(M*,  at  oiict*  met  with  ap- 
proval; the  practieal  demonstration  of  tin*  same  alone  remains  to  be 
proven.  The  several  artieles  on  West  Indian  hurricanes. as  issue*!  from 
month  to  month  by  the  hydn^graplier,  iiavc  been  most  highly  ap- 
])reciated,  the  language  Ix  ing  siwh  as  was  at  oikm*  e(nnprehended  and 
approved  of  l)y  tlie  avera;ne  pratMitral  master.  Through  tlie  inteiest 
taken  by  the  general  sea-faring  pul)li(;  in  the  work  of  this  ollice,  we  arc 
enabled  to  obtain  many  valuable  liurri<*ane  reports  from  vessels  abroad, 
giving  reliable  <lata  whi<rh  would  otherwise  have  lM»en  lost. 

On  October  1  the  l!ydrogiai)hie  onir(»  assumed  charge  of  all  ocean 
meteorological  reports,  a  work  wliit-li  had  i>revions  to  tliis  tim<^  Immmi 
l)erformed  by  the  Si;iiial  Servi<'e  and  11  \  <lrogra|)liic  Olliee.  1'he  blanks 
for  simultaneous  ob^i-rvations  issued  l»y  the  Signal  Service  were  allowed 
circulation  until  Janimry  I,  ISSS,  the  lly«lro;:ra|)hi<r  Ollice  issued  tem- 
porary blanks  to  irover  certain  i^round.  The  working;  statf  of  this  of1i(!e 
was  at  the  same  time  increased  liy  the  addition  of  a  (Mvilian  boarding 
assistant  and  stenograjduT.  I^xperime**  at  that  time  showed  that  the 
duties  of  the  stenii;;raplu*r  eonM  tor  a  while  br  disptMi>ed  with,  and  as 
the  increased  work,  hoth  in  the  oflice  and  outside,  caused  by  the  absorb- 
ing duties  at  (me  time  pf'rfornHMl  l»y  the  Signal  Service,  became  more 
ap])arent,  it  was  decidinl  to  rejdare  tin*  steno-^rapln'r  by  a  seeond  board- 
ing ollicer,  so  that  lh(»  reeoinniendations  nia<l(*  last  year  as  to  the  proper 
Status  of  this  ollice  were  in  a  measure  realizejl.  0!i  .lanuary  1,  J.SSS, 
the  Signal  Servici*  blanks  \viT«*alI  wilhdiawn,  and  theii- ])Iae»'s  suj>]die<l 
by  others  issued  by  the  I  ly<lro;:rapliie  <  )lliee :  the  results  have  been 
most  satisfactory,  N4)t  only  have  the  vessels  frequenting  this  port, 
been  snpplieilj  but  packages  have  be4Mi  sent  to  all  the  i»romine:ir  steam- 
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sliip  couipank'S  of  Europe.  Since  the  date  of  issue,  ouly  six  moQth<L 
this  office  has  obtained  1,300  voluntary  observers  who  <?arelully  folloir 
the  instructions  given,  and  promptly  forward  their  reports.  I  caiin<>: 
l)lace  before  you  too  8tronj»Iy  the  great  value  that  this  uias2»  of  iufoim 
tion  must  attain.  The  study  of  ocean  meteorology  is  one  that  is  becom 
ing  daily  more  important  to  every  maritime  nation  of  the  world.  Xor 
only  are  we  enabk'd  to  benelit  commerce  by  recommending^ 'routes for 
vessels,  both  steam  and  sail,  where  the  best  conditions  for  lavoraWr 
passages  are  to  be  found,  but  can  also  with  fair  accuracy  forecast  ihf 
l)robable  limits  of  fog,  which  lasf  is  by  far  the  most  dangerous  obstruc- 
tion to  navigation  of  all  the  dangers  of  the  deep.  As  a  field  of  stuik 
for  the  meteorologist,  or  for  the  naval  officer  who  desires  to  increase  ki» 
knowledge  of  ocean  weather,  the  fund  of  information  which  is  daily 
being  augmented  and  compiled  at  the  Ilydrographic  Oflice  ofiers  au 
advantage  wliicJi  can  not  be  overestimated.  The  present  blanks  are  io 
many  ways  most  admirable,  being  strewn  broadcjist  over  the  world;  wr 
are,  through  them,  receiving  more  reliable  and  numerous  rei>orts  as  lo 
the  i)osition  and  drift  of  derelicts,  buoys,  and  ice.  There  is,  however,* 
point  which  can  still  be  gained  in  regard  to  the  coasting  trade.  Tbr 
captains  of  the  vessels  occupied  in  this  business  can  not,  as  a  genenl 
rule,  follow  the  reiinirements  of  form  Xo.  105,  and  it  wouM  he  wellt« 
issue  such  a  blank  for  reports  of  fogs  and  wrecks,  with  a  part  to  liede- 
voted  to  any  storm  met;  form  Xo,  101  would  be  well  adapted  for 
purjjose.  Unusual  storms,  such  as  hurricanes, cyclones,  and  the  blizzaru. 
recpiire.  more  detailed  reports.  The  leaves  of  the  storm  journals  art 
admirably  suited  for  this  purpose,  and  it  would  be  well  to  Hupply  a  suf- 
lieient  number  of  these  for  issue  ti)  meet  the  requirements  of  the  comiDf 
summer  hurrican<*s. 

In  Deeern'oer,  the  great  Nova  Scotia  raft,  which  broke  adrift  from  tbt 
steam  shij)  M'u  ttwUi,  becann*  a  standing  menace  to  vessels  bound  totbi? 
port,  liy  the  lulvice  of  this  otliee,  the  Maritime  Association  of  the  p 
of  New  York  re(|uest4Ml  the  honorable  SeiTetaries  of  the  Treasury  aim 
Navy  to  send  Government  vessels  to  n^nove,  if  possible,  the  daugiT. 
This  onie(»  has  been  very  much  engaged  in  giving  information  in  regani 
to  th(?  latest  reported  position  of  this  danger,  and  discussiiij^  the  prul)- 
able  course  it  woidd  take,  it  being  always  held  that  the  raft  would  8i>ou 
go  to  pieces.  The  n^jjoit  of  Commander  McOalla,  of  the  U.  S.  S.  £»- 
tcrj/risr^  was  most  reassurin.i!:. 

At  the  ns'iuest  of  inspector  third  light  house  district  (Commo- 
dore Henhain)  this  olliiH*  made  an  exhaustive  search  for  opinions  from 
eaptsiins  of  tiie  vaiur  of  the  two  systcMus  of  bell-buoys  placed  in  the 
lower  bay,  namely,  the  single  and  tlouble  bells  at  the  wreck  of  the  bark 
(^uicLstf'it  ;ind  No.  S  in  Swash  (Miannel.  A  circular  was  issued  by  tbi« 
olilr't*  and  most  salisfaetory  resjMHises  obtained.  The  results  seem  to 
have  met  with  the  approval  of  the  inspector,  as  the  two  bell-buoy« 
an*  si  ill  retnined  and  4*aptains  (in<l  tluMu  a  great. aid  in  foggy  weather, 
as  iheir  vast  dillereMee  in  soiiml  enai»les  a  master  to  locate  his  vessel 
when  nothing  is  lo  he  seen. 

The  iee  this  s<-;isnii  h:is  Immmi  very  lat(^  in  making  its  appearance  in 
any  quantities:  lo  M;iy  1,  only  'M)  r4*])orts  of  ice  had  been  received 
as  against  liii)  loi-  the  same  piMlotl  of  time  t)f  the  year  previous.  The 
])revailing  noi  i  hejisrei  ly  winds  I'oi- a  long  tinu*.  banked  the  ice  oft*  the 
Newfoundhind  eo;isi.  aeeounling,  in  a  measure,  for  its  not  reach iu^T 
ther  to  till' south  waul  and  (MStward.  As  tin*  season  advances  this  office 
is  great Iv  oeeupied  in  furnislMug  iiil'ormaiion  as  to  the  general  ]M)siliOD 
and  movement  of  the  ice.    ('a[>tains(»f  transatlantic  steamers  call  on  the 
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evo  of  departure  to  obtain  the  latest  iiiforraatioD,  the  daily  reports  of 
ice  being  plotted  (as  was  the  custom  last  year)  on  each  chart  issued  ;  in 
addition  to  the  information  furnished  by  the  weekly  supplement  of  the 
ice  we  have  at  the  re<iuest  of  certain  steam-ship  managers  furnished 
them  with  copies  of  all  ice  reports  received.  The  opening  of  navigation 
in  the  St.  Lawrence  Kiver  and  Gulf  is  an  important  matter  to  the  New 
York  market,  and  the  subsequent  movement  of  the  ice  in  this  vicinity 
is  a  subject  of  interest  to  those  wishing  to  charter  vessels  tor  that  trade. 
Having  supplied  vessels  trading  from  England  and  France  to  Quebec 
and  M<mtr(*al  with  the  Hydrugraphic  Otlice  blanks  we  have  received 
most  reliable  and  valuable  reports  of  the  ice  which  have  never  before 
been  made  to  this  office. 

in  December  last  the  British  steam-ship  Nciccasfle  City  struck  on  a 
shoal  to  the  southward  and  westward  of  Nantucket  new  south  shoal 
light-ship.  The  captain  visited  this  ollice,  and  after  carefully  laying 
down  the  course  an<l  estimating  the  distance  run,  the  fact  became  ob- 
vious that  the  Xeiccastle  City  struck  on  the  4^  fathom  spot  as  shown  on 
Hydrogi*aphic  Office  chart  No.  041.  The  vessel  was  drawing  20  feet  at 
the  time,  but  it  was  low  water  and  a  northwest  gale  had  been  blowing 
for  nearly  ten  days,  materially  lessening  tlie  water  on  the  shoal ;  the 
heave  of  the  sea  at  the  time  was  ami)ly  sufficient  to  cause  the  vessel  to 
find  the  Iwttom.  and  as  she  hit  aft  the  theory  is  fully  a])proved  by  tiie 
facts  in  the  case.  The  steamer  backed  oft'  after  twenty  minutes  and 
finally  sunk  al)out  4  miles  south  of  the  light  ship.  Tlie  captain  stated  that 
nothing  less  than  U  fathoms  was  shown  <m  his  Hritish  admiralty  chart  to 
the  southward  and  weshvard  of  the  light-ship,  and,  according  to  the 
British  sailing  directions,  he  was  clear  of  all  dangers  ami  had  sha])ed  a 
safe  course.  Investigation  showetl  that  this  shoal  did  not  appear  on  any 
of  the  Hiitish  charts  used  by  the  transatlantic  vessels  frc(iuenting  this 
pen  t.  In  order  to  warn  mariners  of  this  dangerous  locality  to  vessels  of 
deep  draughr  this  ollice  pui)lished  in  the  Nt*\v  York  HeraUl  a  notice  call- 
ing attention  to  the  fact  tliat  this  shoal,  which  had  ])roved  dangerous, 
was  shown  on  tlie  llydrographic  Officii  chart  No.  tUL  and  that  applicants 
to  this  office  would  be  given  its  proper  location  with  all  necessary  data. 
A  nnml)erof  captains  availed  themselves  of  this  4)i)portnnity  and  either 
had  their  own  charts  coneeted  or  pro<'ure<l  copies  of  tli(»  llydrographic 
Ofliee  chart.  As  ;i  matter  of  interest  it  would  be  well  to  state  that  at 
the  official  investigation  held  in  Kngland  on  the  grounding  and  loss  of 
the  AV/rc/iw//r  ri/j/ the  captain  was  cleanMl  and  had  his  eeriiticate 
turned  to  him  on  the  ground  that  the  sIiohI  did  not  a])pear  on  the  British 
admiralty  charts. 

In  this  conneetion  the  peculiar  opportunities  of  the  officer  in  charge 
of  this  otlice  to  diseuss  daily  with  the  most  int<*lligent  sea. faring  men 
t!ie  value  of  the  aids  to  navigation  furnislu'd  by  the  (loverimient  have 
]m[)res:;ed  me  with  the  coiivietion  that  certain  ehanges  and  additions 
might  be  made  with  advantage,  and  this  matter  iii  embodied  in  a  sep- 
arate report. 

The  attention  called  by  theUnit(»d  States  llydrographic  Ollice  to  the  use 
of  oil  has  been  most  fruitful  of  results;  the  reports  of  the  last  few  yeais 
have  lH»en  widely  circulated  and  have  rausiMi  the  maritime  worhl  to 
take  a  great  interest  in  this  .subje^'t.  The  French  8.  S.  Coinpagnie  (IT'ii- 
erale  Transatlanti<|ue  have  issued  most  thorough  and  interesting  in- 
structions to  the  captains  of  their  vessels  as  to  its  use  whenever  the  oc- 
casion oilers.  The  pamphlets  of  Atliniral  riouet  and  <'aptain  Karlowa 
are  great  additions  to  tin*  liteiature  on  this  subj(*ct.  .Many  meclianical 
weans  have  been  devise<l  tor  the  distribution  of  oil  and  it  has  become 
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qiiito  an  item  in  tbe  inaniifactnrinff  world.  The  rocket  patented  byu 
otlicer  of  the  (iierinaii  steani-sliip  W<?rra  appears  from  expcrimenb  k 
be  ])ro(lii(5tive  oi'  most  excellent  results.  The  ^reat  storm  of  Marciit 
to  14,  which  was  so  disastrous  in  its  results,  was  as  severe  as  it  wasKr 
expected.  This  ollice  has  foi  warded  most  vahiable  reports  of  nume 
vessels  exposed  to  its  fury,  and  has  been  enabled  to  glean  evidmtt? 
the  value  of  oil  on  occasions  of  this  sort. 

The  I'ilot  Chart  not  only  holds  its  previously  attained  high  posiiii* 
in  the  estimation  of  mariners,  but  has  also  come  in  for  a  great  a 
of  praise  as  regards  the  additions  and  improvements.    Plotting  Imim 
its  of  fo^^  as  rei>oi  t<Ml  lor  the  month  ])rcvious  with  the  x>robabIe  extern^ 
thesanie  forthe  current  Jiionth  was  a  most  decided  improvement.  Ice 
derelicts  are  dangers  of  which  a  pmd  lookout  in  ordinary  weather r 
<>ive  warnin^r,  but  the  dangers  which  lie  hidden  in  the  dense  fo^fsarec 
known  quaniitiesand  luck  enters  largely  as  an  element  in  tbeir  avoidaDc 
The  temperature  test  in  certain  localities  will  be  an  assistance  iu  dcm 
ing  the  vicinity  ol  ice,  but  in  the  Gulf  Stream  bound  east  this  canDotl 
relied  upon.    The  publication  on  the  Pilot  Chart  of  tbe  averagfe  barou 
ter  readings  of  the  ^'orth  Atlantic  was  most  satisfactory  and  lias  be 
of  great  assistance  to  the  captains  in  the  North  Atlantic  s€*rvic;e-  Tb' 
have  also  expressed  their  approval  of  the  diagrams  of  wind  eirenia 
which  were  i>sued  on  the  ])ro])Osed  Atlantic  routes  for  December,  ii 
subject  of  saf(»  transatlantic  routes  at  all  times  is  one  which  has  taki 
a  great  deal  of  work.    Th(»re  is  a  widely  exj)ressed  wish  to  have  cer 
routes  lai<l  down  which  alone  shall  be  taken  by  all  liners,  but  the  subje 
is  on(^  which  has  hardly  attained  a  tajigible  Ishape.    With  the  rusLi 
business  and  tin?  apparent  growing  necessity  of  quick  passages,  uiile 
certain  routes  are  made  compulsory  for  all  vessels,  each  captain  will,: 
far  as  the  ord<'rs  of  his  company  i)ermit,  take  the  route  which,  inh 
opinion,  will  give  the  least  number  of  days  in  crossing.    Head  i 
and  storms  are  hardly  taken  into  account  with  thegreat  steamers  pi; 
between  New  York  and  iMirope;  ice  in  clear  weather  is  not  rej^ardetii 
such  a  serious  obstruction,  tin*  greatest  danger  being  foff,  and  it  willl 
found  that,  as  far  as  ])racticable,  the  shortest  route  which  will  clear  tl 
fog-banks  will  be  taken  and  vessels  will  go  as  far  north  as  possible,  e 
in  some  case  s  risking  twenty-f4)ur  hours  log. 

The  rnh's  oP  the  road,  particularly  those  in  regard  to  fogs,  havebei 
of  late  attraeting  luore  than  usual  attention,  the  matter  having  be< 
brought  to  tlu*  serious  attention  of  ship  owners  by  the  unniberof  a 
lisiiHi  eases  which  have  occurred  during  tlie  last  year.  The  case  of  tl 
lU  ltaninv  and  T^////- showed  conclusively  the  present  inadequate  lav 
regard  to  speed,  leaving  each  commander  to  have  his  own  ideas  as  t( 
niod4»rate  rnte.  It  is  to  be  hopeil  that  the  matter  will  bo  thorou] 
silled  by  ilie  proposed  International  Marine  Congress  and  the  w 
m(*ans  taken  lor  avoiding  these  (collisions  in  the  future. 

A  lra(h*  has  been  springing  uj)  on  tin*  ()rino(*o  Jiiver,  tlio  banks  ai 
vieinity  of  whi<*h  contain  many  valuable  mines  whose  ore  isj  beconiii 
a  very  marki'table  commodity.  The  charts  wliich  we  have  coiisiilti 
are  simply  unreliabh*.  We  have  had  the  opj)ortunity  of  eouversii 
wiih  two  captains  who  have  brought  their  vessels  from  the  Orinoco  ai 
have  oblained  all  the  information  ])ossible  of  this  locality.  The  Hyih 
grai)liie  Ollice,  Hritish  Admiralty,  and  charts  issued  by  a  British  hydi 
graplier  (civilian)  have  been  all  overhauled  and  we  liiul  no  two  alik 
in  ad<liiion  to  which  the  ca])tains  inform  us  that  no  singfie  chart  is  go 
rect.    In  view  ot  thestrained  relations  which  have  been  reported  toe; 
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i:  ist  between  Great  Britain  and  Venezuela,  with  the  interest  which  the 
r*  policy  of  the  United  States  causes  our  country  to  have  in  this  locality 
::  It  would  seem  most  necessary  that  we  should,  as  soon  as  i)ossible,  be 
K.  ftarnished  wilh  reliable  information  in  re^jard  to  the  bar  and  approaches 
;  of  this  great  water-way.  That  it  needs  surveyiujr  is  most  apparent,  and 
that  it  iMicomes  our  duty  to  protect  ourselves  in  this  part  uf  the  world, 
by  making^  the  necessary  surveys,  seems  obvious. 

I  would  again  urge  the  issuing  by  the  Uydrographic  Office  of  charts 
^  of  Sunda  Straits  and  the  Eastern  passages.  We  are  lamentably  de- 
ficient in  this  locality,  as  well  as  in  many  others.  England  is  our  great 
.  base  of  supply  and  with  the  necessity  which  is  apparent  to  all  maritime 
nations,  that  of  independence,  it  seems  as  if  the  work  of  issuing  charts 
.  so  that  we  can  have  our  own  to  rely  upon  in  case  of  need  should  be 
driven  as  rapidly  as  possible.  The  British  charts  are  most  expensive 
"when  purchased  hero, and  the  demand  for  clieaper  ]>ublications,  such  as 
those  of  the  llydrographic  Office,  is  excessive.  The  sailing  directions 
Ibrthe  Indian  Ocean, recently  issued  by  the  llydrographic  Office, is  much 
appreciated.  It  is  concise,  convenient  to  handle,  nicely  and  serviceably 
gotten  up,  and  most  moderate  in  price.  The  subject  of  sailing  direc- 
tions is  one  deman<ling  serious  consideration — as  with  the  eliarts — we 
find  that  we  have  to  rely  on  foreign  nations  for  the  necessary  informa- 
tion, not  having  publications  of  onr  own ;  many  of  the  books  employed 
for  the  purpose  are  practically  of  no  use,  being  i)ld  and  obsolete.  Xaval 
oiliccfrs  could  be  advantagecmsly  employed  in  times  of  p<»ace  by  being 
detailed  for  this  work,  being  ordered  to  cover  certain  ground  and  hehl 
responsible  for  the  accuracy  of  their  reports.  In  this  way  the  ])resent 
sailing  directions  could  be  corrected  by  going  from  i)ort  to  port,  inter- 
viewing pilots,  lishennen,  etc.,  traveling  on  coasting  vessels  and  gather- 
ing data  which  wouhl  ])rove  of  the  greatest  value.  1  wonld  suggest 
that  an  effort  be  made  wilh  the  State  Department  to  extend  the  usefal- 
ness  of  the  consular  service  in  gathering  information.  Tin*  results  would 
be  most  valuable  if  tln^y  were  r(Mpieste<l  to  make  monthly  reimrts  con- 
cerning the  a[)proaches  to  their  respective  cities,  with  all  points  of  in- 
terest ivlating  to  anchorage,  trade,  and  any  matter  of  improvement 
which  might  take  phn^e.  (.'hanges  are  continually  going  on  which  we 
should  know.  Every  ell'ort  should  be  made  to  gather  all  the  informa- 
tion possible;  no  item  should  1m^  considered  of  too  little  interest  to  be 
reported.  The  matter  (roiihl  lu\st  be  sift<Ml  by  those  engagetl  in  com- 
piling such  data  at  the  Hy4lrographic  Ollhre,  and  they  coiihl  be  able  to 
judge  which  should  be  rej<H*ted  as  of  no  value  and  which  retained. 
When  the  other  sailing  (iirections,  now  in  ccmrse  of  prei)aration,  are 
issued,  we  will,  wilhout  doubt,  bci  supplied  with  works  e<iual  to  any 
published.  In  connection  with  this  point,  I  would  call  your  attention 
to  the  f;ict  that  this  office  is  daily  beset  with  iiKiuiries  as  to  the  names 
of  ciuisnls  ami  consular  agents  ai  ditferent  jiorts.  Each  bran<;h  should 
be  supplied  with  the  latest  issued  list  of  these  officers,  and  when  any 
diang(*s  are  matle  by  the  State  I)4»partment  information  should  at  once 
be  furnished  the  Hydographic  Ollice  so  that  theollice  lists  could  be  kept 
corre<*t  to  date. 

The  gnomonic  chart  (»I  the  North  Atlantic  Ocean  is  most  highly 
spoken  of,  the  more  it  is  used  the  more  popular  it  becomes,  and  hardly 
»  steamer  engage<l  in  the  North  Atlantic  trade  will  be  found  without 
one. 

This  otlice  has  jsjxMit  much  time  in  describing  the  construction  and 
use  of  c^harts  on  the  jioly conic  projection,  tinding,  as  was  the  case  List 
year,  that  the  percentage  of  captains  who  had  any  rational  ideas  on 
lll'Ol— K  88  10 
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the  subject  was  very  small;  in  fact  it  has  been  reported  to  tbis' 
that  certain  Coast  Survey  charts  were  faulty  in  constraction  simply 
cause  the  navigator  having  been  brought  up  on  a  Mercator-s  chart  lisd 
never  heard  of  any  other  projection.  Despite  the  claims  made  byiis 
advocates  for  great  accuracy,  this  method  of  projection  does  not  gro» 
in  favor ;  many  cai)tains  prefer  to  use  the  Hydrographic  Office  geneni 
sheets,  although  on  a  smaller  scale,  rather  than  run  on  the  larger  CoaK 
Survey  charts,  believing  themselves  treading  on  jrroand  they  do  nos 
fully  understand. 

The  cases  in  courts  of  admiralty  in  which  the  officers  attached  to  this 
office  have  been  called  to  testify  have  been  on  the  increase,  and,  in  fart, 
this  office  has  been  called  upon'  to  give  information  on  so  many  subjects 
that  the  limits  of  this  report  prevent  their  being  enumerated. 

The  subject  of  barometer  comparisons  is  one  demaudini?  careful  atteii- 
tion.  It  has  been  noticed  in  regard  to  mercurial  barometers  that  cob* 
parisons  taken  on  day  of  arrival  differ,  in  many  cases,  most  radica&j 
from  tliose  taken  of  the  same  barometer  in  the  same  position  after  the 
vessel  has  been  in  port  several  days.  It  is  now  the  custom  of  this  office 
to  compare  these  barometers  as  soon  after  arrival  as  possible,  and  to 
take  a  second  comparison  before  sailing,  hoping  that  a  table  could  br 
compiled  which  would  be  pioiluctive  of  good  results,  and  at  the  saiw 
time  serve  for  correcjting  this  unlooked-for  phenomenon.  The  ciius^f  or 
these  dillerences  is  still  a  matter  of  theory,  and  conversations  with  tk 
most  noted  instrument  makers  in  this  city  fail  to  throw  any  satisfactory 
light  on  the  subject.  Primarily,  it  may  be  caused  by  a  poor  iustri 
ment,  but  when  it  is  considered  that  many  of  the  barometers  in  qn» 
tion  are  those  of  the  most  noted  instrument  makers  in  the  workl,  thii 
hypothesis  seems  untenable. 

The  observers  for  the  Hydrographic  Office  should  be  furnished  with 
instrunKMits  of  standard  pattern,  both  barometers  and  hydrometers: 
other  nations  engaged  in  this  work  have  done  so,  and  if  it  is  expected 
to  get  uniform  good  results  and  as  satisfactory  reports  as  are  obtained 
by  the  meteoroh)gi(;al  ollices  of  foreign  nations  we  can  not  afford  to  ba 
behind  in  sui)plying  the  necessary  tools  for  the  workmen.  I  deprecate 
the  giving  of  bonds,  as  was  the  custom  of  the  Signal  Service,  for  the 
Cfiptains  of  the  vessels  are  responsible  parties  and  their  signature  on  a 
receipt  for  the  instruments  would  be  sufficient.  Most  of  the  Signal 
Service  barometers  have  been  called  in,  and  it  would  be  well  to  reqneA 
the  (Jhief  Signal  Ollieer  to  transfer  these  instruments  to  the  Hydro- 
graphic  '  )ffice  for  issue  to  observers,  at  the  same  time  urging  au  ade- 
quate addition  to  the  a])i)ropriation  for  the  ])urchase  of  new  instra 
ments. 

I  beg  leave  tocall  your  attention  to  tlie  increased  amount  of  worl 
performed  by  this  ollice  in  comparison  with  that  of  the  year  ending 
June  30,  1887,  due,  in  a  measure,  to  the  more  widely  dittused  knowledge 
in  regard  to  its  methods.   The  assuming  of  the  work  which  the  Signa 
Service  had  in  hand  by  the  Hydrographic  Office  has,  of  necessity,  en 
larged  the  lield  of  operations  and  increased  the  lal)ors,  with,  however 
most  satisfactory  results  in  every  way.    1  would  desire  your  notice 
the  nund)er  of  applicants  for  information  with  the  increased  circnlati 
and  issue  of  Notices  to  Mariners  and  total  number  of  barometers  c< 
pared.   These,  in  themselves,  show  plainly  that  time  has  not  beenn 
spent.   It  must  also  be  remembered  that  this  olfice  is  open  every  da.^ 
Sundays  and  holidays  not  excepted,  an  officer  being  on  duty  to'mak< 
out  the  report  for  the  Mascart  cablegram.   The  public  ^schools  han 
been  furnished  with  the  regular  issue  of  the  Pilot  Charts,  and  we  are  in 
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tJormecl  that  tbey  are  considered  subjects  of  great  interest  and  instruc- 
idon  to  the  scholars.  The  New  York  Herald  publishes  monthly  an  ab- 
r;itract  of  the  Pilot  Chart,  and  has  assisted  in  biingiug  the  office  before 
sdie  public. 

^  I  would  strongly  recommend  the  issue  of  the  weekly  supplement  be 
f^n  Thnradjiy  of  each  week  instead  of  Friday,  as  is  now  the  custom,  so 
giliat  they  may  reach  this  office  and  be  delivered  on  board  the  outgoing 
jiressels  on  the  latter  day.  Saturday  is  the  great  sailing  day  in  New 
'STork,  and  the  weekly  supplement  contains,  particularly  during  the  ice 
jaeason,  much  valuable  information.  When  the  tide  serves  early  the 
^Saturday  steamers  leave  without  the  supplement — a  matter  often  much 
^regretted  by  the  captains. 

To  the  press  o/  this  cily  our  thanks  are  due  for  their  uniform  courtesy 
^nd  assistance,  materially  aiding  us  in  the  discharge  of  our  duties.  The 
joollector  of  the  iM>rt  has  kindly  granted  permission  to  representatives 
i>f  this  office  to  board  all  incoming  vessels  by  means  of  the  revenue- 
jcatter — a  privilege  which  is  most  thoroughly  a])preciated.  To  the  office 
*of  Ship  News  we  are  greatly  indebted  for  their  kindness  in  taking  charge 
*of  all  reports  received  at  quarantine,  and  particularly  for  their  collection 
'of  the  same  on  Sundays.  The  dock  commissioners  and  port  wardens 
.have  extended  otters  of  assistance  which  will  prove  of  great  value.  To 
!tbe  pilot  ci)mmissioners,  the  secretary  of  the  board,  and  to  many  of  the 
/   lots  this  office  desires  to  return  thanks  for  most  valuable  information 

th  which  they  have  furnished  us. 

The  subject  of  removing  dangerous  wrecks  along  the  coast  has  re- 
ceived a  most  satisfactory  reeognition  from  the  Department,  and  the 
work  of  the  U.  R,  S.  Denpaivh  has  been  a  subject  of  much  i)raise  and 
appreciation.  The  removal  of  dangers,  either  real  or  imaginary,  has 
relieved  hoX\\  captains  and  pilots  of  much  cause  for  a])prehension.  Al- 
tbough  the  Despatch  has  done  good  work  in  this  connection,  yet  she  is 
not  suitable  for  this  kind  of  work,  and  I  would  earnestly  recommend 
that  a  vessel  be  built  for  this  special  servi(;e.  one  that  could  go  out  in 
all  weathers,  with  every  appliance  specially  ada))ted  for  use  in  heavy 
weather. 

I  would  present  to  you  in  the  strongest  light  possible  the  totally  in- 
adequate quaiters  which  are  provi<Ie<l  lor  this  (^tliec  and  beg  the  most 
serious  consideration  of  this  subject,  with  the  retpiest  that  every  means 
may  be  exhausted  until  the  evil  is  remeditMl.  Discipline,  such  as  must 
be  observed  on  board  ship,  is  hardly  applicable  to  an  office  of  this  de- 
scription; at  the  same  time,  the  present  state  of  affairs,  necessitated 
hy  the  cramped  space  allowed,  sliouhl  not  exist.  The  officer  who  as- 
sumes charge  of  this  otlice  iinds  that  his  Held  is  a  most  exten<led  one, 
tbat  his  opinion  is  sought  and  taken  on  subjects  which  demand  close  at- 
tention and  care.  It  is  appan»nl  when  the  duties  devolving  upon  offi- 
cers representing  the  naval  branch  of  the  (lovernment  are  such  as  to 
bring  tliem  in  contact  with  men  of  business  who  desire  opinions  upon 
serious  matters,  and  when  such  business  men  are  accustomed  to  enjoy 
siirroundiiigs  consistent  with  their  position,  that  the  appearance  pre- 
HOiited  l»y  the  ottices  of  the  New  York  branch  are  hardly  such  as  would 
iinpresN  i»iie  with  the  tligdity  which  is  an  ins4»parable  part  of  the  naval 
establisliiiient.  Not  only  is  this  a  subject  which  touches  the  pride  of 
all  concerned,  but  it  is  a  inait4*rof  personal  discomfort  and  detracts 
from  the  advantageous  workings  of  the  offi<'<».  The  inside  work  has  so 
fuuch  increased  that  enlarged  a<*commodation8  are  imperative  if  the 
work  is  to  progiess  as  in  the  years  past,  which  rate  of  progress,  indica- 
tions show,  can  be  maintained  with  proper  quarters,  staff,  and  Jippli- 
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anccs.   It  has  been  my  custom  to  attend  persoually  to  the  Masci! 
cablegram,  devoting  the  hours  between  10  a.m.  and  noon  in  compilii 
data  lor  tbis  important  feature.   At  the  expiration  of  this  time  i> 
officer  in  cliarge  is  at  liberty  to  discuss  such  matters  as  may  be  broc^ 
to  him.   It  is  certainly  not  too  much  to  expect  that  such  accommoc^ 
tious  should  be  provided  as  will  secure  the  requisite  <iuiet  audjc 
vacy  for  matters  of  this  sort.    It  is  only  necessary  to  see  the  pre^t: 
quarters  to  be  imiuessed  with  their  want  of  adaptability  for  the  s^rr 
ice.   The  ofiice  in  wliich  the  charts  are  conected,  ships  furuisbti 
sailing  directions  and  charts  are  preserved,  and  genonil  infonuau^ 
given,  is  even  less  suited  for  tlie  purpose  than  the  other.    One  chart  u\'i 
is  alone  provided  ;  this  is  always  occu])icd  with  necessary  work,  wLi: 
must  be  interrupted  when  captains  are  desirous  of  consulting  cLiiTi 
and  books  as  to  routes;  when  one  otticer  is  engaged  in  giving  iufon^ 
tion  the  space  is  so  limited  that  all  other  work  must  cease;  thesuia 
quarters  allotted  prevent  more  than  two  or  three  at  a  time  to  seekd 
sired  information.    When  packages  are  made  up  of  the  lixtract? 
covering  traveled  routes,  we  are  forced  to  utilize  any  corner  or  pari 
the  exchange  which  is  not  then  in  use,  leaving  an  uncoi-tain  element 
our  work.   This  othce  recjuires  a  large  room  for  which  rent  can  be  i^ii 
and  a  feeling  of  independence  which  can  not  now  exist  will  be  sure 
follow.   This  room  should  be  so  partitioned  th.at  the  officer  in  elia.^ 
can  have  a  private  otiice ;  each  nu'mber  of  the  staff  should  have  a  >u 
able  desk  or  table,  and  tliismust  include  the  boarding  assistants.  Wbi 
their  outside  work  is  comjdeted  each  day  they  have  still  to  till  outti 
forms  in  regard  to  barometers  compared,  to  submit  their  writtenrei» 
of  information  gathered,  and  to  do  other  necessary  work  which  re< 
a  suitable  desk.  Two  chart  tables  areas  f<L*w  as  can  be  gotten  along  wi 
when  the  work  is  ])ropcrly  carried  on.    The  sailing  directions  .sLuu 
have  convenient  shelves,  the  chart  chests  shouhl  be  conveniently  locate 
places  should  be  given  for  stowage  ot  notices  to  nnuiners,  beacon  a: 
l)uoy  and  light-house  lists — all  ol'  which  are  now  so  crowded  that 
is  a  matter  of  labor  to  get  at  them.  A  stenographer  shonld  be  add 
to  the  working  stall',  although  the  services  of  one  were  disi>onsed 
to  procure  a  second  boarding  assistant.    The  necessity  of  a  rapid 
accurati*  type  writer  and  stenographer  becomes  daily  more  apparei 
Two  assistants  tor  the  outsider  work  are  absolutely  necessary — a  sta 
ment  which  can  not  be  controverted  when  the  distance  of  the  water  In 
in  2S'ew  York  whi(?h  has  to  Ix*  traversed  is  considered.    The  oflictir 
charge,  in  addition  totlK^  messenger  who  keeps  the  books,  should  liii 
at  least  two  naval  olliceis  as  assistants;  this  is  the  least  nnniber  w 
which  the  present  work  <*an  bt»  carried  on.    Two  energetic  and  eltieit 
assistants  who  an*  inten-sted  in  the  work  will  enable  the  office  to  k< 
ui>  its  ])resent  re[)Utation,  as  the  desire  and  intention  is  to  iuere 
and  not  to  retrograde,  ami  if  jjioper  quarters  are  furnished  anijdc  wi 
can  \m  found  to  eini)loy  a  third  assistant.    The  Maritime  Associai 
has  nt)w  for  rent  a  room  connected  with  the  iioorof  the  exchange  wli 
is  in  every  way  admirably  a<lapled  for  the  work  of  this  office,  ll 
our  great  d(»sire  to  rent  these  (jiuirters,  an<l  an  appropriation  for  I 
ollice  of  J?7,()00  W4)uld  enable  it  to  procure  everything  necessary  for 
propi'r  e([nipment  and  I'l'Ut,  ami  at  the  same  tinu»  would  place  this  o 
on  the  proi)er  footing,  whi<'h  has  so  long  been  the  desire  of  all  those 
terested  in  its  work,    Tiu^  Maritime  Association  has  done  all  it  co 
consistent  witli  its  interests  in  supplying  quarters  free  of  rent,  audi 
to  be  hoped  that  the  necessary  appropriation  will  be  made,  which  \ 
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enable  this  braiicb  to  be  place<l  on  thelootiuii:  becoming  the  dignity  and 
utility  of  ii  Government  olliee. 

I  append  to  this  report  (marked  B,  0,  and  D)  a  few  of  the  many 
notices  in  regard  to  the  o[)inion  held  by  those  who  have  sought  infor- 
mation at  our  hands. 

In  conclusion  I  beg  to  exi»ress  to  the  otlicers  and  members  of  the 
Maritime  Association  of  the  port  of  Xew  York  my  sincere  thanks  and 
appreciation  of  the  great  kindness  and  consideration  with  which  this 
oflice  has  been  treated;  helping  hands  have  been  lent,  woixls  of  en- 
couragement 8aid«  and  much  assistance  has  been  given  by  them  to  aid 
in  the  working  and  maintenance  of  the  New  York  Branch  ilydrographic 
Office. 


B. 

I  The  MecbaDkal  Xow8,  Now  York,  April  15,  1888.1 

Citizens  of  a  free  country  are  dispOM-d  to  consider  it  one  of  their  inalienable  rights 
to  tiud  fault  with  their  (M^vi'mmciir,  its  methods,  and  its  instriunents.  But  the  fact 
is,  ami  we  mention  it  as  :i  matter  of  Himple  Justice,  that  when  the  complaining  citizen 
comes  in  actual  contact  with  puhlie  othcials,  whether  in  the  civil,  military,  or  naval 
service,  he  isoftencr  tii'in  otlierwisea^^reejihly  surprised  by  having  his  business  politely 
csonsidered  and  i^llicieniiy  attended  to.  Thei*e  are  exceptions,  of  course,  for  human 
nature  is  as  variable  and  imperfect  in  public  as  in  private  life.  But  the  rule,  if  we 
niay  judge  fn»m  considerable  experience,  is  as  we  have  stated.  We  are  led  to  make 
thesi*  general  obs<'rvations  incidentally  to  an  acknowled;;ment  of  our  obligations  to 
the  Branch  Hydrographi<'  Oilice,  V.  S.  Navy,  h»cated  in  the  Maritime  Exchange,  Pro- 
iluce  Kxchange  Building,  in  this  city,  under  the  care  of  Lieutenant  Cottnnin  and  his 
lirisiNtants.  Lieutenant  llalM-y  and  Knsign  Luby.  It  gives  us  pleasure  to  say  that 
this,  ut  least,  is  one  branch  of  thn  ])ublic  servi(;e  which  is  characterized  by  courtesy 
and  promptness  in  its  relations  with  the  public. 


C. 

[Sealward,  Xcw  York,  May,  1888.1 

The  direct-ors  of  the  Maritime  Ex<  hange,  being  painfully  aware  of  the  insuflicicnt 
room  all<»tted  to  th«'  Branch  Ilydrographic  Ollico  in  this  city,  and  being  firmly  im- 
pressed with  the  value  of  that  oHice  to  navigators,  have  adojui-da  resolution  urging 
C<»ngre>s  to  grant  a  sulhcii-nt  appropriation  to  maintain  its  dliciency.  TImj  resolu- 
tion has  ci>niplimentary  wonls  tor  the  s«'veral  braurh  hydrograpliic  otiices,  and  asks 
the  co-operati(»n  of  all  commercial  bodie  s  on  the  si-a-boiud,  to  thei-nd  that  the  Hydro- 
graphic  S«'rvicemay  be  givjMi  an  op|»orl  unity  to  attain  a  true  development.  We  have 
ri'iNtjitedly  referred  to  this  mati»T,  and  |>oint»'«l  to  tlie  beirgarly  accommodations  pos- 
fiess«Ml  by  the  branch  in  this  city.  It  has  been  a  Mnirce  oi  wondrr  that  the  business 
oftlKiotlice  here  c(mld  b»'  properly  att»rndrfl  to  in  ihelimiieil  spa<"i?  allotted,  and 
much  eredit  is  due  the  (titiens  in  charge,  who  have  «*v<'r  faithliilly  performed  their  duty 
under  the  f^rea test  possible  disadvantages.  Now  that  the  Maritiirn^  Kxchange  has 
taken  the  matt«rr  up,  we  expi*ct  that  no  time  will  be  lo>t  putting  the  New  Vork  otlice 
on  a  pn»per  footing,  both  as  regards  ac<  onnnod:ition>  and  the  necessary  help  to  main- 
tain Its  aekiu>wletlged  etUcieiicy. 


I). 

[ADDnal  n»port  Maritiiin'  .Vsso  i.ition  of  tbi.'  port  of  N'ew  York  for  1888.| 

But  probably  the  most  important  to  us  is  tin-  Branch  Ilydrographic  Oflico  of  the 
Navy  Department  on  our  tloor.  Thi'  jiractical  appret-iation  of  its  usefulness  is  shown 
by  an  increasi*  of  r>l  per  cent,  in  its  operations  over  those  of  the  previous  year, 
2^,0U0  applications  for  information  having  been  answered.    It  is  constantly  supplied 
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with  chart49,  sailing  directions,  etc.,  for  all  waters,  Icopt  corrected  to  dAte,  i 
latest  information  attainable. 

On  the  Ist  of  October  it  assumed  the  collection  of  marine  data  from  ioc 
sels  formerly  performed  by  the  Signal  Service.    Daring*  the  past  year  ■» 
boarded  6.341  steamers  and  vessels  on  arrival,  and  collected  a  valuable  must 
ligence  concerning  icebergs,  derelicts,  and  other  dangers  to  navii^atioD.  it^ 
valuable  adjunct  to  the  exchange,  which  is  equally  necessary  to  it.  The 
assigned  to  it  have  become  entirely  inadequate.    It  is  therefore  to  he  hojied» 
Government  will  enable  it  to  take  more  space  and  compensate  iis  for  it  oi 
of  cost  to  us. 
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KespectfiiUy  subioitttMl. 


Lieut.  G.  L.  Dyer,  U.  S.  Navy, 

Hydrographer. 


Lieutenant^  U.S.Xc 


Bbanoh  Htdrographio  Oppicb, 
Philadelphiay  Pa.j  July  1, 181 
Sir  :  I  have  the  honor  to  submit  the  following  report  of  the  i 
tious  of  this  office  for  the  fiscal  year  ending  June  30, 1888 : 

The  growing  appreciation  of  the  office,  not  only  by  sea  faring^  men 
to  an  important  degree  by  the  general  public,  is  espectally  g^atiQj 
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I  regret,  however,  to  have  to  state  that  owing  to  the  lack  of  assistants 
Ibr  some  months  I  found  it  impracticable  to  carry  on  the  duty  as  it 
onld  have  been  done. 

Ensign  J.  H.  Hetherington,  U.  S.  Navy,  was  detached  August  31, 
1887 ; ,  Ensign  H.  B.  Wilson,  U.  S.  Navy,  reported  for  duty  November 
27, 1887,  and  is  still  attached ;  Ensign  Joseph  Beale,  jr.,  U.  S.  Navy, 
was  on  duty  here  from  December  1, 1887,  to  February  17,  1888.  The 
messenger  formerly  employed  was  discharged  September  30, 1887.  The 
services  of  an  intelligent  messenger  are  very  necessary,  and  I  earnestly 
recommend  that  one  be  allowed. 

Notwithstanding  the  insutliciency  of  force  and  the  increased  work 
owing  to  tlie  transfer  of  the  collection  of  marine  data  formerly  done  by 
the  Signal  Service  U.  S.  Army,  I  take  pleasure  in  calling  your  attention 
to  the  decided  increase  in  work  performed  during  the  year.  Although 
this  is  gratifying  1  am  sure  that  even  this  would  be  exceeded  if  it  be 
deemed  expedient  to  allow  tlie  messenger  recommended  above. 

The  reliability  of  the  monthly  Pilot  Chart  is  thoroughly  appreciated 
by  mariners,  and  few  vessels  cross  the  Atlantic  without  them.  Its  in- 
troduction into  the  public  schools  in  many  of  the  cities  and  towns  of 
Pennsylvania,  New  Jersey,  Delaware,  and  the  Eastern  Shore  of  Mary- 
land, by  this  oilice,  has  accomplished  much  in  disseminating  valuable 
and  interesting  meteorological  information. 

The  interest  of  ship-masters  in  the  public:itions  issued  by  the  Hydro- 
graphic  Office  is  demonstrated  by  the  number  of  their  observations,  the 
increased  accuracy  of  the  same,  and  the  promptness  with  which  they  are 
forwardeil.  Nearly  all  the  captains  of  steamers  trading  to  this  jwrt  and 
many  of  sailing  vessels  assist  in  this  work  in  which  tliey  have  so  deep 
an  interest. 

A  substation  or  office  should  be  established  at  the  Delaware  Break- 
water, where  many  vessels  call  for  orders.  A  great  deal  of  information 
could  thus  be  obtained  from  them  which  is  now  lost.  1  feel  confident 
that  this  suboflice  could  be  maintained  at  a  trifling  expense  compared 
with  the  results. 

Inquiries  are  often  made  for  charts  of  the  United  States  and  Mexican 
coasts  of  the  (lulf  of  Mexico,  and  charts  on  one  sheet  of  the  West  In- 
dies and  the  Gulf  of  Mexico.  1  would  recommend  the  imblication  of 
these  sheets,  which  1  think  would  tind  ready  sale. 

The  time-ball  has  worked  exceedingly  well,  the  failures  to  drop  when 
time  was  received  being  very  few. 

I  have  to  thank  the  Maritime  Kxchange  and  many  firms  of  shipping 
agents  tor  courtesies  received,  es[»ecially  the  exchange,  as  no  rent  has 
been  paid  for  the  space  occupied  by  the  office  since  Sei)tember  30, 1887. 
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The  following  table  presents  the  work  performed  during  the  year: 
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Respectfully  submitted. 


Lieut  G.  L.  Dvee,  U.  S.  Navy, 

Hydrographer. 


VV.  V.  Conway, 
Lieutenant,  U.S.  Navy. 


U.  S.  r>RAxcn  JIydrographio  Office, 

lioARu  OF  Trade,  54  Kxcuange  Tlace, 

Baltimore,  Md.,  July  11,  1888. 

Sir:  Iu  ol>e(lience  to  instructions,  I  submit  the  report  of  the  work 
done  at  this  office  for  tlie  iiscal  year  eiulin^?  June  .'30,  188H. 

On  the  5th  of  November,  1887,  I  relieved  Lieutenant  Graham,  U.  S. 
Navy. 

The  present  location  of  the  otticc  is  a  serious  drawback  to  its  useful- 
ness; a  change  is  not  consitlered  advisable,  however,  until  quarters  in 
the  custom-house  can  be  procured,  after  the  removal  of  the  post-ollicc 
to  its  new  buildin;;. 

The  h)cation  of  the  time  ball  on  the  I>altimore  an<l  Ohio  l^iilroad 
building  is  such  that  it  can  not  be  S4'en  fi'om  the  wharves  in  the  harbor, 
where  most  of  the  s(»a-^^oinf^  vessels  li(»,  and  on  this  account  is  of  no 
benefit  to  masters  wishinj^  to  ^et  their  own  chronometer  comparisons 
and  rates.  I  would  su^f:est  that,  if  jiossible,  arran^fements  be  made  to 
hoist  the  ball  on  the  tower  of  the  observatory  in  Federal  Hill  Park, 
where  it  will  be  of  more  dired  use  to  thos(»  for  whom  it  was  intended. 

No  meteorolo^rieal  jimrnals  have  been  issued  durinj^  the  year;  not 
more  than  three  vessels  sailinj:  from  this  port  in  the  past  year  had  the 
proper  instruments  for  recording?  observations;  some  old  observers  re- 
fused to  keep  the  Journal  ri^quirinjr  obs(»rvations  every  two  hours,  while 
perfectly  willing:  to  take  new  form  l()rm-lS8S.  Th(5  new  forms  have 
been  issued  to  all  vessels  that  w(mld  take  them,  an<l  old  observers  who 
heretofore  kept  the  Signal  Service  blanks  speak  wfdl  of  the  arrange- 
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meut  and  coiivenienco  of  the  "  Reports  of  Mariue  Meteorology."  h 
this  connection,  as  some  of  these  officers  keep  careful  aud  lerood  record 
and  take  much  interest  in  the  work  and  as  the  office  can  not  fnrnish 
with  instruments,  I  would  suggest  that  the  officers  in  cbarji^e  oi 
branch  offices  be  allowed  more  latitude  in  giving  charts  or  other  ] 
cations  specially  desired. 

The  thanks  of  the  office  are  due  to  the  president  and  secretary  of  tfa 
Board  of  Trade,  the  president  aud  officers  of  the  Merchants'  Excl 
the  press  of  the  city,  and  the  various  shipping  firms,  for  courtesies 
assistance  in  carping  on  its  work. 

The  following  is  a  statement  of  the  work  done : 
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Resi)ectfully  submitted, 

John  P.  Pabkeb, 

Lieutenant  J  U.  S^JSavi. 

Lieut.  G.  L.  Dyeb,  U.  S,  Nav}^ 

Hydrographer. 
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U.  S.  Branch  IIydrographio  Office, 
Maritme  Association,  Neic  Orleans j  La.,  July  1,  1888. 

Sir  :  The  regular  duties  of  this  office  Lave  been  attended  to  through- 
out the  year  and  iu  addition  much  has  been  done  to  further  extend  and 
])opu)arize  its  purposes  as  an  important  and  useful  factor  iu  sea-faring 
life,  so  much  so  that  at  present  its  work  is  well  known  and  utilized 
along  the  entire  Gulf  coast. 

In  addition  to  the  co-operation  of  the  ship  agents  at  Pensacola,  Fla., 
and  Galveston,  Tex.,  mentioned  in  the  last  annual  report,  Mr.  G.  J. 
Bobertson,  of  Mobile,  Ala.,  has  volunteered  his  services  for  the  same 
purpose,  which  have  been  gladly  accepted. 

The  useful  and  interesting  meteorological  information  contained  on 
the  Pdot  Chart  has  enabled  it  to  secure  a  place  in  several  of  the  public 
institutions  of  learning  in  Louisiana,  Alabama,  and  Texas,  as  a  means 
of  imparting  a  practical  knowledge  of  the  physical  geography  of  the 
sea  to  the  students  of  those  institutions.  Further  efforts  will  be  made 
to  disseminate  these  charts  among  the  schools  of  the  South. 

In  order  that  the  i)eople  of  New  Orleans  might  have  an  opportunity 
of  judging  what  was  being  done  by  the  branch  offices,  I,  at  the  request 
of  the  Chamber  of  Commerce,  on  January  3,  1888,  lectured  at  Tulane 
Ilail  upon  the  purposes  for  which  the  branch  offices  wovq  established, 
and  received  from  that  body  afterwards  the  following  letter: 

Nkw  Orleans  Chamber  of  Commerce, 

New  Orleans  J  January  24,  1888. 

£uHign  F.  R.  Wall, 

In  charge  of  the  Xeic  Orleans  liranch 

of  the  United  Slates  Hydrographio  OJJice: 

Dear  Sir  :  It  afibnls  me  ^reat  pleaBiire  to  comply  with  the  instractions  of  thib 
chamber  in  transmitting  to  you  the  following  extract  from  the  minutes  of  its  annual 
meeting  held  last  night: 

"Whereas  the  Chamber  of  Commt*rco  of  Now  OrleanR  highly  ap]>r(K'iates  the  efforts 
of  Ensign  F.  R.  Wall,  IT.  S.  N.,  in  charge  of  the  New  Orleans  branch  of  the  United 
States  Hydrographic  Oflice,  for  introducing  the  course  of  public  lectui-es  inaugurated 
by  this  chamber  on  Tuesday  night,  January  3,  by  addressing  the  audience  at  Tulane 
Hall,  it  is  hereby 

**I{t$olved,  That  a  vote  of  thanks  be  tendered  by  this  bo<ly  to  Ensign  F.  R.  Wall  for 
his  able  and  interesting  lecture." 
Respectfully,  yourn, 

D.  L.  Mitchell, 

Secretary. 

The  plan  of  the  main  oftice  to  obtain  uniformity  and  certainty  in  the 
gathering  of  the  data  fur  tlie  Pilot  Chart  by  the  adoption  of  the  inter- 
national simultanoous  observations  was  favorably  received  by  the  mer- 
chant vessels  connng  into  this  port,  and  at  present  the  principal  vessels 
coming  here  are  supplied  with  the  blank  forms,  which  they  fill  out  as 
well  a8  i)08sible  with  the  instruments  they  have  on  board. 
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The  foilowiii^j^  siiiuiimry  shows  the  work  done  by  the  office  for  the 
year  ending  »Inne  «50, 1888 : 
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IJesi»e(!triilly  submitted. 


Liciif.  (1.  L.  Over,  U.  S.  Navy, 

llydfograplier. 


F.  R.  Wall, 

Ensign,  U.  S.  Ifarg. 
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U.  S.  Branch  Hydrographic  Office, 
Merchants*  Exchange^  San  FranciscOj  Cal.j  July  1, 1888. 

Sir  :  I  respectfully  submit  the  following  report  of  the  work  of  this 
office  for  the  year  euding  June  30,  1888 : 

The  tabular  statement  shows  considerable  increase  in  many  of  the 
items  over  last  year. 

The  regular  work  of  the  office  has  been  kept  up ;  charts,  sailing  di- 
rections, and  light-lists  have  been  corrected  immediately  upon  the  re- 
ceipt of  Notices  to  Mariners,  and  extracts  from  the  latter  have  been  sup- 
plieil  to  all  outward  bound  vessels.  Vessels  arriving  from  foreign 
ports,  as  well  as  a  great  many  coasters,  have  been  visited  and  their  ba- 
rometers compared  and  adjusted.  Charts,  light-list8,lists  of  buoys  and 
beacons,  and  a  great  many  [)amphler8on  subjects  of  interest  and  im]X)r- 
tance  to  sea  faring  i)eople  have  been  distributed. 

Meteorological  journals  have  been  distributed  to  those  willing  to 
keep  them  and  the  till  d  journals  received  at  this  office  have  been  for- 
warded. 

Time  signals  are  still  received  from  the  naval  observatory  at  Mare 
Island,  every  day  at  noon,  and  the  time-ball  maiiaged  by  this  office  con- 
tinues to  work  well.  The  Gardner  clock  kept  in  tliis  office  has,  so  far, 
worked  without  a  singh?  failure  and  is  consulted  daily  by  the  business 
community  of  the  city  for  correct  tiuje.  A  standard  chronometer,  com- 
pared daily  witli  the  time  signal,  affimls  opportunities  to  shipmasters 
to  leave  their  chronometers  and  have  them  rated ;  owing,  however,  to 
the  prominent  ])osition  of  the  time-ball,  many  i)refer  to  rate  their  own 
chronometers  without  moving  them. 

Owing  to  lack  of  funds,  but  two  si)ecial  bulletins  have  been  issued 
since  January  1,  18S8. 

The  opportunity  atlorded  to  shipraavsters  to  compare  and  correct  their 
aids  to  navigation,  although  more  generally  taken  advantage  of,  is  still 
not  improved  to  the  exttMit  that  it  should  be;  in  the  case  of  the  llem-y 
JamcM^a  vessel  recently  h)st  on  the  Kingman  Reef,  about  3v>  miles  to 
northward  of  Palmyra  Ishind,  in  the  North  Pacilic,  the  C(mrt  of  inquiry 
decided  that  the  loss  of  the  vessel  was  due  to  the  use  of  a  chart  (Im- 
ray,  1880)  upon  which  tlie  reef  in  question  was  notpro[)erly  laid  down- 

< treat  interest  is  taken,  by  those  interested  or  engaged  in  maritime 
pursuits,  in  the  tracks  of  vessels  trading  to  tliisport.  1  would  suggest 
that  if  a  number  ()f  iM)pi(»sof  Hydrographic  Office  Chart  No.  92;^,  printed 
ui>on  cheap  paper,  could  be  issued  to  tin's  ollice,  the  tracks  of  all  vessels 
making  good  passages  to  this  i)ort,  as  well  as  the  position  of  reported 
wrecks  and  vessels  sj)oken  at  sea,  could  be  i)lotted  and  postetl  for  the 
information  of  all  interested. 

The  want  of  new  and  adequate  sailing  directions  for  the  Pacific 
Ocean,  and  particularly  for  the  islands  of  the  South  Pacilic,  is  greatly 
felt. 
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Accompanying  is  a  tabular  statement  of  the  work  of  the  ofiSce  for  to 
year: 


E 

4  I 


Storm  TOports  frn  warded  K 

Trade-limit  n'portH  1^- 


AbstmctH  of  lJ)j;«  for  wan  led   ^ 
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Buoys  adrift  

Geiiernl  iiifoniKitioii  ^iven  

Vofiaelrt  visited   

Inforuiiitiun  furuiulied  to  iiidi- 
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Barometers  cow  pared  or  ad- 

juHlod  

CiiiUtH  <  orrerted  

Pilot  Charts  dirttribntod  

NotieeH  to  Mariners  distrib- 
uted   

MeUMiroloplcal  junnialM  isHiu  d 
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Lipbt  lists  1,  2, 3, 4.  5. «  distrib- 

iit^Ml  

Day -marks  distributed  

(.'lironouH'ters  rati*d  
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tributed 


it   t  ft    #    a,    (i  .  .  '    1  N.,..   s 


.4^  r^'>,.,.. 


21 
4' 

4 

IS 


*H  ... 

i ... 
lil>  .  .  . 


PanipliU-ts       u-""*  of  oil  di.-i- 


niii 
tribnto^l  . 


31  ^ 


Reports  t»t' unusual  pluniuuiMui- 
Speei:il    l)ulletins  distrili- 

uted  

llydri>«:r:ipber's  rcptirtilis- 

tiibuli'd  ' 

Ireii-porfs  forwiirdi-d  

(ireenwicli  noon  obsi  rva- 

tions  iHSued  
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Kcspect f 111  1  y  subm i t t(Ml . 

Lieut.  G.  L.  Dyer,  U.  S.  Navy, 

Ifydrograjfhcr, 


FT.  r.  MclNTOSH, 

Lieutenant^  U.  8.  Navg. 
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THE  9.6-mCH  EQUATORIAL. 
(Professor  Frisby,  iu  charge.) 

lis  instrument  has  been  used  for  the  iileutification  of  stars  in  the  re- 
>n  of  YarnalPs  Catalogue,  and  in  observations  of  small  planets, 
ets,  and  of  occultations  of  stars  by  the  moon.  Three  comets  have 
1  seen  during  the  year,  and  thirty-live  observations  made,  all  of 

iicb,  as  far  as  mluced,  have  been  published  in  the  Astronomical  Joiir- 

1.  Nine  observations  of  occultations  of  stars  by  the  moon  and  a  few 
'vations  of  minor  planets  have  been  made.   Two  evenings  in  each 

teK  have  been  set  apart  for  the  accommodation  of  visitors. 

All  the  work  of  revision  of  Yarnall's  Catalogue  is  substantially  con)- 
kI,  and  the  main  part  of  the  printing  aone;  the  notes  are  nearly 
.7  y  for  the  press,  and  it  is  believed  that  the  whole  work  will  soon  be 
ished. 

CHRONOMETERS  AND  TIME  SERVICE. 
(Lieutenant  Paine  in  charge  until  April  23 ;  since  then  Ensign  Mayer.) 

Chronometers  have  been  received,  issued,  cleaned,  condemned,  and 
purchased  during  the  year  as  follows : 


Recoircd 
from  service. 

iMued. 

Cleaned. 

Con- 
demned. 

ParchMed. 

36 

8 

39 
9 

48 

5 

U 

The  following  is  the  disposition  of  the  chronometers  belonging  to  the 
Navy: 


Sox  obronometert  

Back  chroDometers  

Pocktrt  climoororter*  

Pocket-baok  chronometers  . 
Comparing  watohea  


Isened. 


l&O 
70 
1 
2 


On  trial. 


20 


Uniler  re- 
pair*. 

AwaitiofT 
repairt». 

Loaned. 

R«»ady  for 
issue. 

n 

2 

21 

5 

3 
3 

42 
5 
1 

4 

4 

Of  those  classed  as  issued,  2.*5  box,  0  "  liack,"  and  2  pocket-hacks'' 
e  at  the  branch  observatory-  at  Mare  Island. 

The  temperature  room  was  in  use  fn>in  the  1st  of  January  to  the  16th 
March,  for  the  trial  of  thirty  box  chronoiiieters  submitted  to  com- 
*    tition.    At  the  same  time  there  weie  placed  on  trial  twenty  four  box 
one  pocket  instrument,  beioiiKiu^r  to  the  Savy  whicli  had  recently 
en  rei)aired  and  re^uhiied.    Tlie  trial  was  conducted  in  the  same 
ner  as  was  the  preceding  one,  except  tiiat  the  hygrometric  test  was 
itted.    Of  those  submitted  for  ctunpetition,  fourteen  were  recom- 
nded  for  purchase.   The  results  of  the  trial  will  be  found  recorded 
iji  the  accompanying  appendixes  A  and  B. 

The  alterations  in  the  temi)erature  room,  to  which  allusion  was  made 
the  last  report,  have  so  increased  its  efticiency  that  it  will  in  future 
I  practicable  to  begin  the  trials  at  an  earlier  date. 
11294— N  88  11 
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Tbe  cbronometers  that  are  now  being  returned  to  the  Ol  a 
from  sbips  going  out  of  conmussion  were  issued  with  rate-cime 
Upon  some  of  these  sheets  tbe  records  have  been  eontinued,  but 
instances  they  are  either  incomplete  or  entirely  neglected,  as 
records  are  not  only  important  and  interesting  histories  of  the 
formance  of  chronometers,  but  also  valuable  to  makers  when 
inents  are  placed  in  their  hands  for  repairs,  it  is  desirable  tl 
tihould  be  kept  up  with  systematic  regularity'.   It  is  therefore  n 
mended  that  the  attention  of  commanding  and  navi^^atiu^  of&cei 
<*,alled  to  the  importance  of  so  kee])ing  them. 

The  Observatory  continues  to  send  daily  over  the  wires  of  the  W 
Union  Telegraj)!!  Company  the,  time-signal  at  noon  of  the  seventj 
meridian.   J^y  it  time-balls  are  dropped  at  Newport,  R.  I.,  Wood's 
New  York,  Philadelphia,  Baltimore,  Washington,  Hampton  I^)ad5,ai 
vannah,  and  New  Orleans.   The  signal  is  also  sent  over  the  lioesrft 
nunjber  of  railroads,  and  their  time-jjieces  are  regulated  by  it. 

On  the  Observatory  clock  line  in  this  city  there  are347  Garduerc 
])rincipally  In  Government  buihlings,  which  are  automatically  com 
by  the  daily  noon  signal.  * 

EAST  TRANSIT  INSTRUMENT. 
(LiiMiteiiant  Hoilner,  in  char^^c.) 

The  condition  of  this  instrument  is  good.  All  the  clocks  are  perfo 
well.    Daily  observations,  when  i)racticable,  were  made  for  theoc 
tion  of  the  standard  mean-time  clock. 

EXAMINATION  pF  INSTRUMENTS. 

This  division  has  been  under  the  general  supervisioii  oft  ! 
8U)>erintendent,  Commander  Allan  D.  Brown,  whose  repoi*t  is  i 
marked  C. 

MAGNETIC  INSTRUMENTS. 
(Lieutenant  Elliott,  in  charge.) 

Observations  of  absolute  declination  have  been  made  twice  1 
the  practice  being  to  observe  at  10  a.  m.  and  3  p,  m.  Fxi 
proi)riately  grouped,  the  value  of  the  photographed  ]        n  sw 
declination  maguetograms  is  deduced.   The  performau    >  of  ine 
declination  magnet  and  theodolite  is  good,  and  the  resaii       )  i 
to  be  within  a  close  limit  of  correctness. 

An  observation  or  experiment  for  the  determinatioa  of  tt 
horizontal  intensity  is  made  Tuesday  of  each  week.  1 1  ucr 

bration  experiments,  with  inertia  cylinder  in  place,  have      >  en 
for  the  verification  of  the  value  of  K  found  at  Kew  obs    ^        r  in 
The  magnets  used  in  these  experiments  and  the  instraini    [    « jn 
lent  condition.   The  forms  are  so  arranged  that  the  cooipaw 
stilts  at  the  end  of  the  year  or  series  is  only  a  few  hours'  woi 

Three  needles  have  been  used  in  observations  of  indii    ion  ( 
the  year,  the  practice  being  to  use  each  needle  once  a  wees. 

The  performance  of  the  declination  and  horuBontal  f  ce 
graphs  has  been  excellent.   They  were  re-a^justed     t  u 
the  year  and  scale  values  redetermined  with  the  foiic    i    r  mi 

Declination. — One  centimeter  of  ordinate  =  11^.29  arc 
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izontal  force. — One  centimeter  of  ordinate  =  .0008  c.  g.  s.  units, 
vertical  force  magneto^raph  has  been  at  no  time  in  satisfactory 
ment.  A  serious  chipping  of  the  agate  knife-edge  was  discov- 
stud  a  new  agate  has  been  ordered.  It  is  hoped  that  when  the  new 
arrives  this  delicate  instrument  can  be  successfully  adjusted. 
)  computation,  tabulation,  and  general  record  of  observations  have 
tept  up,  as  far  as  compatible  with  the  scheme  of  the  work. 

THE  LIBRARY. 

t  library  now  contains  over  12,000  volumes  and  2,600  pamphlets, 
iccessions  during  the  year  have  been  513 — 459  volumes  and  64 
\   ts.   Of  these,  288  were  received  in  exchange  and  225  were 

>  n      of  a  librarian  has  been  greatly  felt  the  past  year;  and  the 
11    I  indexer  and  copyist  (for  which  estimates  have  been  sub- 
i;    e  very  much  needed. 

THE  CENTENNIAL  EXPOSITION  AT  CINCINNATI. 

I  Observatory  exhibit,  a  detailed  report  of  which  will  be  made  at 
066  of  the  exposition,  is  a  very  creditable  one.  A  marked  feature 
exhibit  is  the  time-ball  dropi>ed  daily,  by  signal  from  the  Observ- 
from  a  staff  on  the  main  building.  The  apparatus  for  its  ma- 
iUon  was  set  up  and  adjusted  by  Mr.  William  F.  Gardner,  the 
tor,  to  whom  is  due  all  the  credit  for  its  successful  performance. 

INTERNATIONAL  ASTROPHOTOGRAPHIC  CONGRESS. 

mentioned  in  the  last  report,  Lieut.  A.  G.  Winterhalter  was  de- 
by  the  Department  as  the  representative  of  the  Observatory  at 

itemational  Astrophotographic  Congress^  held  at  Paris  in  April, 
After  the  adjournment  of  the  congress  Lieutenant  Winterhalter, 

ier  of  the  Department,  visited  the  principal  observatories  and 

<    ablishments  of  a  scientific  character  in  England,  France,  Ger- 

I  istria,  Holland  and  Italy.  Since  his  return  to  the  United 
lu  November  last,  he  has  been  actively  engaged  in  the  prepara- 

9  report,  which  is  now  nearly  completed. 

THE  NEW  NAVAL  OBSERVATORY. 

t  contract  for  the  erection  of  the  nine  buildings  comprising  the 
vatory,  awarded  to  Messrs.  P.  H.  McLaughlin  &  Co.,  of  Wash- 
,  u.  O.,  having  been  executed,  the  work  upon  them  will  be  com- 
once. 

ttm<   at  already  appropriated  will  be  sufficient  to  make  the  par- 
DCS  called  for  in  the  contract  until  the  end  of  the  second  ses- 

I I  present  Congress.  It  is  not  sufficient,  however,  to  admit  of 
»  being  made  for  the  domes  until  further  appropriations  shall 

CONNECTION  WITH  WASHBURN  OBSERVATORY. 

resolutions  of  the  board  of  regents  of  the  (Jniversity  of  Wiscon- 
ansmitted  to  the  Department  through  President  T.  O.  Chamberlin, 
ee  use  of  the  Washburn  Observatory  during  the  removal  of  the 
I  Observatory  was  tendered. 
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Co-ordination  of  work  between  the  two  observatories  was  InTi 
the  same  authorities  and  cordially  accepted.   Prof.  Asaph 
senior  astronomer  at  this  observatory,  was,  with  the  consent  oi 
partinent,  appointed  consulting  director  of  the  Washburn  O 
which  office  he  now  holds,  and  Prof.  S.  J.  Brown  was  detailea  kh 
there. 

MISCELLANEOUS. 

A  record  of  the  state  of  the  "seeing''  has  been  kept  by  the' 
men,  from  which  it  appears  that  on  174  nights  it  was  cloady,  " 
the  seeing  was  poor,  on  63  it  was  fair,  on  12  it  was  goody  and  oo 
very  good. 

The  names  of  1,764  visitors  have  been  recorded  daring  the  j 
1,499  permits  for  night  visitors  have  been  issued. 

The  report  of  Prof.  William  Harkness  of  the  progress  of  i  kk 
the  Transit-of-Yenus  Commission  is  herewith  forwudedi  marked  j 
dix  D. 

Appendix  E  is  a  letter  from  Lieutenant  Winterhalter,  preUminsy* 
his  report,  to  which  allusion  has  been  made. 

I  invite  the  attention  of  the  Biireau  to  his  recommendations  tha 
vision  be  made  to  enable  this  Observatory  to  do  the  work  which  i 
to  its  share  in  charting  the  sky  by  photographic  processes.  P 
estimates  will  be  submitted  as  soon  as  they  can  be  prepared. 
Very  respectfully, 

E.  L.  Phythiah, 
Captaifij  U.  S.  Navy^  SuperinteiiiA 

The  Chief  of  the  Bureau  of  Navigation, 

Navy  Department 
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Appendix  C. 

[Report  of  Commander  Allan  D.  BroTrn.] 

U.  S.  Naval  Observatory, 

Washington^  October  1, 1888. 
Sir:  The  work  of  the  division  of  verification  of  instruments  was  car- 
ried on  by  Ensign  Clements,  nnder  my  general  supervision,  until  the  1st 
of  Joly ;  since  that  date  Mr.  Clements  has  been  absent  in  attendance  on 
the  Cincinnati  Exposition. 

Class  A.— Sextants  and  Octants. 

There  have  been  received  for  examination,  prior  to  repairs,  twenty  sex- 
tants ;  of  these,  fonr  have  been  condemned.  There  were  on  hand  at 
date  of  last  report  thirty-two  sextants;  of  these,  fifteen  have  been  is- 
sued to  ships  in  commission,  and  two  sent  to  the  Cincinnati  Exposition; 
sixteen  have  been  repaired,  but  all  have  not  been  critically  examined 
for  errors  of  eccentricity.  The  total  number  on  hand  is  thirty-one. 

Class  B.— Therhohetsrs. 

At  the  request  of  the  Supervising  Surgeon-Oeneral  of  the  Marine 
Hospital  Service,  one  hundred  and  nine  clinical  thermometers  were  ex- 
amined and  duly  returned  with  a  certificate  attached  to  each.  Four  were 
broken  and  thirteen  were  found  to  be  unreliable,  showing  a  decided 
improvement  over  those  examined  for  the  same  service  last  year. 

A  Draper  recording  thermometer  was  also  received  from  the  agents 
in  this  city  and  placed  under  comparison.  The  recording  apparatus 
worked  well,  but  the  results  of  the  trial  showed  that  the  thermometer 
did  not  respond  quickly  to  atmospheric  changes,  and  it  can  not  be  re- 
garded as  a  reliable  instrument  for  use  in  the  service. 

Class  C— Spy-glasses. 

Twenty-five  spy-glasses,  by  Elliott  Brothers,  were  received  early  in 
the  year  and  duly  exainineil.  They  were  found  to  be  superior  to  those 
previously  received  from  the  same  firm,  and  have  been  issued  for  serv- 
ice. Two  other  glasses  (one  by  Avizard,  of  Paris,  presented  to  the  ob- 
servatory by  the  manufacturer  through  Lieutenant  Winterhalter)  have 
also  been  examined.  The  Avizard  glass,  upon  comparison  with  No.  16 
Elliott  (retained  as  a  standard),  showed  optical  superiority,  and  it  has 
been,  by  the  Bureau's  direction,  made  the  standard  to  which  in  future 
the  optical  performance  of  glasses  must  attain. 

Class  D.— Station  Pointers. 

No  instruments  of  this  class  have  l>een  examined. 

Class  E.— Clinometers. 

One  Evelyn's  patent  ship  clinometer  has  been  presented  to  the  ob- 
servatory by  Lieutenant  Winterhalter,  to  whom  it  was  presented  by  the 
inventor. 

Class  F.^Barometers. 
No  instruments  of  this  class  have  been  examined. 
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Class  G.— Binoculars. 

Twenty-eigbt  pairs  of  biDOCular  glasses  have  been  submitted  lor  ex- 
amiuation ;  of  these,  four  by  Steinheil  and  two  by  Avizard  (purchased 
by  the  Bureau's  order  by  Lieutenant  Winterhalter)  have  been  accepted. 
One  "  standard  "  and  one  "  ordinary  "  by  Bardou  have  also  been  ac- 
cepted. Of  the  others  examined,  none  have  been  found  fully  equal  to 
the  wants  of  the  service.  As  one  of  the  results  of  the  examination,  it 
was  ascertained  that  glasses  manufactured  in  Europe  and  imported  into 
this  country  have  too  great  a  distance  between  the  axes;  from  which  it 
would  appear  that  the  pupils  of  the  eyes  of  Americans  are  nearer  to- 
gether than  those  of  Europeans,  if  the  glasses  are  made  with  any  view 
to  having  this  distance  correct.  I  am  unofficially  informed  that  ttie 
same  result  has  been  reached  by  the  Signal  Service  in  their  search  for 
binoculars.  In  view  of  this  fact,  it  was  deemed  best  to  recommend  the 
use  of  a  folding  frame,  by  which  the  distance  between  the  axes  of  the 
tubes  can  be  changed -from  2^  to  2f  inches  to  suit  individual  cases.  A 
scheme  for  a  standard"  glass  was  devised  and  forwarded  to  the  Bareaa, 
where  it  was  approved,  and  three  glasses  were  ordered  to  be  made  in  ac- 
cordance with  the  specifications  laid  down.  One  of  these  (referred  to 
above  as  the  standard"  by  Bardou)  has  been  received,  examined,  and 
accepted.  There  were  some  slight  defects  in  the  manufacture,  which  will 
undoubtedly  be  remedied  in  the  next  one  made;  this  (together  with  one 
by  another  maker)  is  promised  for  a  near  date.  The  specifications  call 
for  an  object-glass  of  but  1.5  inches  in  diameter,  and  5.5  inches  focal 
length ;  the  oculars  are  fouf  in  number,  set  in  a  revolving  disk,  giving 
powers  from  3  to  6,  making  the  glass  suitable  for  both  night  and  day  ose. 
The  weight  of  the  instrument  is  but  20^  ounces,  being  13  ounces  less  than 
that  of  the  ^<  ordinary  "  pattern.  It  is  believed  that  hereafter  the  service 
will  be  supplied  with  an  excellent  glass  at  no  great  expense. 

RECAPITULATION. 

The  total  num'ber  of  instruments  examined  is  as  follows: 


Class  A.  Sextants   20 

B.  Thermometers   110 

C.  Spy-glasses   87 

D.  Station  pointers  ..^  —   0 

E.  Clinometers  ^.  1 

F.  Barometers   0 

O.  Binoculars   8S 


186 

In  addition  to  the  above,  a  reflecting  circle,  patented  by  Oapt.  Charles 
Henry  .Townshend,  of  New  Haven,  Conn.,  was  examined  by  a  board 
consisting  of  Lieutenant  Winterhalter,  Ensign  Clements,  and  mys^. 
It  was  found  to  possess  many  advantages  for  use  in  hydrographic 
work,  and  recommended  as  a  valuable  addition  to  the  outfit  of  a  vessel. 
Very  respectfully, 

Allan  D.  Bbown, 
CommandeTy  U.  8.  Navjfy  Assistant  SuperintendenL 

The  SUPBBINTBNDBNT,  XJ.  S.  NAVAL  OBSEBVATOBY. 
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Appendix  D. 

I  Report  of  Prof.  William  Harkoess,  of  the  Transit-of-Venas  Commiaaion.] 

United  States  Naval  Observatory, 

Washingtofiy  October  11, 1888. 
Sir  :  I  have  the  hoDor  to  submit  the  following  report  of  the  work  done 
doriDg  the  past  year,  under  my  supervision,  for  the  Transit  of  Venus 
Commission : 

The  assistants  employed  at  the  beginning  of  the  year  were  Messrs.  A. 
S.  Flint  and  H.  P.  Tuttle.  Mr.  Tuttle  left  the  service  of  the  Commission 
on  July  31,  and  since  that  time  Mr.  Flint  has  been  the  only  computer 
employed. 

The  work  accomplished  by  Messrs.  Flint,  Tuttle,  and  myself  may  be 
summarized  as  follows : 

Theobservationsmadeat  the  Lick  Observatory  for  determining  local 
timet  azimuth,  and  level  of  the  axis  of  the  photoheliograph,  and  the 
intarval  between  the  objective  and  reticule  plate  of  that  instrument, 
were  received  last  December,  and  were  reduced  at  once.  The  reduction 
and  discussion  of  the  experiments  to  determine  the  radii  of  curvature  of 
the  heliostat  mirrors,  mentioned  in  last  year's  report,  has  been  completed. 
Additional  measurements  of  the  thicknesses  of  all  the  reticule  plates  have 
been  made;  their  indexes  of  refraction  have  been  computed  from  meas- 
urements of  the  linear  displacements  of  small  pencils  of  light  passing 
obliquely  through  the  plates ;  and  the  optical  thicknesses  of  all  the  reti- 
cule plates  have  been  deduced,  both  from  the  indexes  of  refraction  and 
from  direct  measurements  effected  by  focusing  a  compound  microscope 
alternately  through  air  and  through  tbe  reticule  plates.  The  focal  dis- 
tances, and  positions  of  the  principal  points,  have  been  computed  from 
theezperimeuts  made  in  1884,  for  all  the  photographic  objectives,  and  also 
for  each  of  their  component  lenses.  The  measuring  rods  belonging  to 
nine  of  the  40  footphotoheliographs  have  been  very  carefully  compared 
with  each  other,  and  Uie  length  of  the  10-foot  measuring  rod  which  was 
usedin  connection  with  the  New  Ilaven  photographs  has  been  accurately 
determined  at  the  office  of  weights  and  measures,  under  the  direction  of 
the  Superintendent  of  the  U.  6.  Coast  and  Geodetic  Survey. 

The  computations  of  the  refractions  at  Auckland,  New  Zealand,  Lick 
Observatory,  and  New  Uaven,  Conu.,  have  been  completed,  and  the 
differential  refractions  of  Venus  relatively  to  the  sun's  center  have  been 
computed,  both  in  position  angle,  and  distance,  for  all  the  stations^ 
The  latter  work  involved  the  formation  of  new  tables,  those  used  in 
connection  with  the  1874  transit  being  found  inadequate.  The  coef- 
ficients of  the  unknown  quantities  in  the  observation  equations  for  deter- 
mining the  solar  parallax  and  the  errors  of  the  tables  of  Venus  have 
been  interpolated  for  Wellington,  South  Africa;  Santa  Cruz,  Patago- 
nia; Auckland,  New  Zealand ;  Princeton,  N.  J.;  the  Lick  Observatory,. 
California;  New  IJaven,  Conn.,  jiud  the  products  of  these  coefl&cieuta 
required  for  forming  the  normal  equations  have  been  interpolated  for 
Santa  Cruz,  Santiago,  Auckland,  Princeton,  and  New  Haven.  All  the 
other  stations  wereconiputetl  last  year. 

The  method  employed  in  the  formation  of  the  absolute  terms  of  the 
observation  equations  was  as  follows:  (1)  The  distances  measured 
upon  the  photographs  between  the  centers  of  the  sun  and  Venus  were 
converted  into  arc  without  the  application  of  any  corrections  whatever; 
and  the  position  angles  of  Venus  relatively  to  the  sun's  center  and  the- 
plumb  line  were  corrected  only  for  such  small  errors  as  arose  from  ac- 
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<5idental  want  of  coincidence  between  the  center  of  thesun's  image  and 
the  center  of  the  reticule  plate.  (2)  From  the  positions  of  Venus  and 
the  sun  given  in  the  American  Ephemeris,  combined  with  the  known 
hour  angles  and  refractions,  tables  were  computed  for  each  station, 
giving  for  every  minute  of  time  the  theoretical  position  angles  and  dis- 
tances of  Venus  relatively  to  the  sun's  center  upon  the  photographs. 
(3)  The  latter  position  angles  and  distances  were  interpolated  to  the  times 
of  the  photographs,  and  the  differences  between  them  and  the  valaes 
measured  from  the  photographs  gave  at  once  the  absolute  terms  of  the 
observation  equations.  By  this  process  the  risk  of  error  was  redaced 
to  a  minimum.  It  may  be  well  to  explain  that  for  the  computation  of  the 
differential  refractions  used  in  the  taibles  just  described,  a  pretty  exact 
knowledge  of  the  errors  of  the  tables  of  Venus  was  necessary  5  and 
tliat  knowledge  was  obtained  by  a  preliminary  solution  of  the  equations 
yielded  by  thirty-three  photographs  distributed  among  ten  of  the  sta- 
tions. Advantage  was  taken  of  the  knowledge  thus  acquired  to  make 
the  absolute  terms  of  the  observation  equations  as  small  as  possible. 

The  distance  equations  have  been  formed  from  ail  the  photographs, 
their  number  and  distribution  being  as  follows : 


Washington   49 

Cedar  Keys   Iti5 

iSan  Antouio   V^l 

Cerro  Roblero   216 

Welliugton   IHO 

Santa  Cruz  


Santiago   197 

Auckland   51 

Princeton   162 

Lick  Observatory  -   123 

New  Haven   86 

Total   1,561 

As  the  New  Haven  photoheliograph  was  of  an  entirely  different  kind 
from  those  used  at  the  other  stations,  the  New  Haven  equations  have 
been  temporarily  laid  aside  for  further  discussion.  The  solution  of  the 
1,475  equations,  obtained  from  negatives  made  with  horizontal  photo- 
heliographs  of  about  40  feet  focus,  has  given 

re  =  8.847"i:0.012" 
dA  =  4-2.89a 
(5Z>= +1.254 

where  tt  is  the  solar  i)arallax,  and  SA  and  SD  are,  respectively,  the  cor- 
rections to  the  right  ascensions  and  declinations  of  Yenns  given  by 
HilPs  tables  of  that  planet,  it  being  assumed  that  Hansen's  tables  of 
the  sun  are  correct.  The  corresponding  mean  distance  from  the  earth 
to  the  sun  is  92,385,000  miles,  with  a  probable  error  of  only  125,000 
miles.  The  probable  error  of  a  distance  between  the  centers  of  the  son 
and  Venus  obtained  from  the  measurement  of  a  single  photograph  ia 
±0.715". 

It  is  expected  that  the  formation  of  the  normal  equations  from  the 
position  angles  will  be  completed  in  about  a  month,  and  it  may  reason- 
ably be  anticipated  that  when  the  results  from  them  are  combined  with 
those  from  the  distances,  the  probable  error  of  the  parallax  will  be 

somewhat  diminished. 

Very  respectfully, 

Wm.  Habkness, 
Professor  of  Mathematics^  U.  8.  Ni 
of  Executive  Committee  of  Transit  of  Venns  d 

Capt.  R.  L.  PnYTHiAN,  U.  S.  Navy, 

Superintendent  Naval  Observatory^ 
President  of  Transit  of  Venus  Commission. 
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Appendix  E. 

f  Letter  from  Lieut.  A.  G.  WiDterhalter.  ] 

U.  S.  Kaval  Observatory, 

Washington,  October  9, 1888. 

Sib:  I  had  the  honor  of  reporting  my  return  to  the  United  States 
from  Earope  by  letter  to  the  Department,  dated  New  York,  November 
25y  1887,  and  iu  person  to  the  Superintendent  on  November  29. 

Daring  my  absence,  in  addition  to  the  cities  mentioned  in  the  last 
annual  report  of  the  Superintendent,  I  visited,  under  orders  of  the  De- 
partment*, observatories  and  establishments  of  a  scientific  character 
io  the  following  places:  Meudon,  France;  Greenwich,  Richmond,  Eal- 
ing, Oxford  and  Cambridfje,  England;  Leyden,  Holland;  Diisseldorf, 
Bonn,  Strasburg,  Berlin,  Potsdam,  Dresden,  Leipsic  and  Munich,  Ger- 
many; Vienna,  Austria.  It  is  a  duty  to  say  that  I  was  everywhere 
cordially  welcomed  as  the  representative  of  the  Observatory.  I  trust 
I  may  be  permitted  to  indulge  the  hope  that  my  visits  have  done  good 
in  fofttering  the  kindly  relations  uniting  us  to  European  astronomical 
iostitations.  .  The  details  of  my  i)roceedings  are  given  in  the  full  report 
which  is  now  in  preparation,  and  which  I  shall  have  the  honor  to  sub- 
mit at  an  early  date. 

For  the  numerous  courtesies  of  which  I  was  the  recipient,  I  beg 
leave  in  this  manner  to  present  my  earnest  thanks  to  those  with  whose 
acquaintance  I  was  favored. 

I  was  the  bearer  of  sundry  plans,  drawings,  sketches  and  photo- 
graphs, sixty-five  in  number,  Avliich  were  at  various  times  presented 
throug*]  me  to  the  Observatory,  as  also  of  one  hundred  and  thirty-four 
booka,  pamphlets  and  catalogues  donated  to  the  library;  a  list  of 
these  presents  I  shall  include  in  my  report. 

The  following  instruments  were  brought  to  the  Observatory: 

One  ship's  clinometer,  presented  to  me  by  Col.  G.  P.  Evelyn  and  by 
me  donated  to  the  Observatory. 

One  Evelyn's  patent  bubble  horizon,  purchased  and  tested  at  sea  by 
order  of  the  Bureau  of  Navigation. 

One  sextant-mirror  testing  apparatus,  by  G.  Hechelmann,  Hamburg; 
porchased  by  order  of  the  Superintendent. 

One  pair  of  high-power  binoculars,  by  MM.  R.  &  C.  Avizard,  Paris  ; 
purchased  by  order  of  the  Bureau  of  Navigation. 

One  pair  of  low-power  binoculars,  by  MM.  R.  &  C.  Avizard,  Paris ; 
purcha^  by  order  of  the  Bureau  of  Navigation. 

One  marine  spy-glass,  presented  to  the  Observatory  by  MM.  R.  &  C. 
Avizard,  Paris. 

One  pair  of  high-power  binoculars,  by  IIII.  C.  A.  Steinheil  Sohne, 
Munich;  submitted  for  examination  and  since  purchased  for  trial  in  the 
service. 

One  pair  of  low-power  binoculars,  by  ITII.  C.  A.  Steinheil  Sohne,  Mu- 
nich ;  submitted  for  examination  and  since  purchased  for  trial  in  the 
service. 

One  marine  spy-glass,  by  HH.  C.  A.  Steinheil  Sohne,  Munich;  sub- 
mitted for  examination ;  since  returned. 

One  Jena-glass  telescope,  aperture  30  Par.  lines,  with  a  number  of  eye- 
pieces of  a  variety  of  constructions,  by  IIH.  C.  A.  Steinheil  Sohne,  Mu- 
nich;  on  trial. 

Also,  one  box  of  pieces  of  Jena  optical  glass,  presented  by  Dr.  Adolph 
Steinheil. 
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One  sextant  with  gyroscope-collimator"  and  attachments,  by  M.  A» 
Horlimann,  Paris,  the  invention  of  Capt.  G.  Fleuriais,  French  Navy; 
purchased  and  tested  at  sea  by  order  of  the  Bureau  of  Navigation. 

During  the  month  of  December,  1887, 1  was  engaged  principally  in 
making  the  official  reports  incident  to  my  return  and  in  drawing  up  the 
reports  on  such  of  the  instruments  named  as  had  been  tested  by  me. 
During  July  and  August,  1888,  I  was  employed  in  preparing  the  illus- 
trative and  photographic  exhibit  of  the  Observatory  for  the  Cincinnati 
Exposition,  while  during  the  month  of  September  I'had  miscellaneous 
work.  During  the  remaining  six  months  I  have  been  at  work  by  your 
order  in  preparing  a  report  on  the  results  of  my  observation  while  in 
Europe,  including  an  account  of  the  International  Astrophotographic 
Congress,  held  in  Paris,  April,  1887.  The  latter,  which  forms  Part  I  of 
the  report,  comprises  166  manuscript  pages  and  is  now  in  the  bands  of 
the  Public  Printer. 

In  this  connection  I  beg  leave  to  recommend  to  your  consideration 
the  urgency  of  a  provision  to  enable  the  Observatory  to  do  the  work 
which  will  fall  to  its  share  in  charting  the  sky  by  photographic  processes. 
Already  foreign  governments  have  been  responding  liberally  with  the 
necessary  funds  to  allow  their  observatories  to  take  part  in  the  concerted 
operations;  Germany,  England,  Brazil,  Chili,  Spain,  Mexico  and  the  Ar- 
gentine Kepublic  have  each  one  instrument  in  process  of  constraction  ^ 
Australia  has  two  photographic  telescopes  under  way,  while  France  has 
one  completed  at  Paris  and  three  others  in  the  hands  of  a  constructor. 
Besides,  according  to  my  information,  instruments  of  the  character  pre- 
scribed by  the  congress  will,  without  much  doubt,  be  also  built  for  other 
observatories  in  England,  Denmark,  Austria  and  Eussia.  Only  one  of 
the  thirteen  instruments  whose  construction  is  assured  has  been  pro- 
vided by  private  means  and  that  for  an  established  university  observa- 
tory. The  character  and  extent  of  the  projected  work  will  exclude  the 
co-operation  of  private  observatories.  It  is  respectfully  submitted  that 
the  United  States,  "the  home  of  astronomical  photography,^  is  likely 
to  be  left  without  representation  in  this  great  international  undertaking 
should  the  Naval  Observatory  not  be  provided  with  means  for  doing  the 
share  which  will  naturally  be  allotted  to  it. 

Very  respectfully,  your  obedient  servant, 

A.  G.  WiNTEEHALTBB, 

Lieutenant^  U.  8.  Navy. 
The  Superintendent,  Naval  Observatory, 

Washington, 


ADDENDUM. 


CINCINNATI  EXPOSITION. 

U.  S.  Naval  Observatory, 

Washington^  October  30, 1888. 
Sir  :  I  have  the  honor  to  inclose  the  reports  of  Commander  A.  D. 
Brown,  Lieut.  A.  G.  Wiuterhalter,  and  Ensign  A.  B.  Clements  on  the 
Observatory  exhibit;  at  the  Centennial  Exposition  of  the  Ohio  Valley 
and  Central  States,  held  at  Cincinnati,  Ohio,  with  the  suggestion  that 
they  be  appended  to  the  annual  report  of  the  Superintendent  of  the 
Ubservator3\ 
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The  thanks  of  the  Observatory  are  due  to  Mr.  T.  W.  Smillie,  of  the 
National  Maseum,  for  valuable  assistance  iu  preparing  the  i)hoto- 
graphic  exhibit. 

Commaniler  Brown,  Lieutenant  Winterhalter,  Ensign  Clements,  and 
Mr.  Gardner  performed  their  respective  duties  in  connection  with  the 
preparation  of  the  exhibit  very  efficiently.  Through  their  efforts  the 
principal  parts  of  it  were  in  place  at  the  opening  of  the  Exposition,  not- 
withstanding the  late  date  at  which  the  appropriation  became  available. 
Very  respectfully, 

E.  L.  Phythian, 
Captain,  U,  8,  Navy,  Superintendent. 
The  Chief  of  the  Bureau  of  JI^^avigation, 

Navy  Department. 


United  States  Naval  Observatory', 

Washington,  October  29,  18S8. 

SiB:  In  compliance  with  your  directions,  I  have  the  honor  to  sub- 
mit an  account  of  the  Observatory  exhibit  at  the  Cincinnati  Exposition. 

As  soon  as  the  appropriation  became  available  the  preparations  for 
shipment  began.  The  preparation  of  the  photographic  portion  of  the 
exhibit  was  intrusted  to  Lieut.  A.  G.  Winterhalter,  who  devoted  much 
time  and  attention  to  this  duty.  The  result  of  his  labor  was  a  series  of 
photogra))hs  of  the  Observatory,  instruments,  etc.,  much  more  complete 
than  the  Obsei  vatory  has  ever  before  possessed.  The  report  made  by 
him  gives  a  list  of  the  portion  of  the  exhibit  so  prepared. 

The  time-service  exhibit  was  a  complete  representation  of  the  system 
pursued  in  the  distribution  of  time  by  the  Observatory,  and  consisted 
of— 

(I)  Astronomical  clock,  with  transmitting  attachment.* 
(li)  Chron()gra|>h. 

Transit  instrument. 
(  4)  Relays,  sounders,  repeaters,  etc.,  for  distribution  of  signals  in  the 
exliit)ition  building. 
(5)  Time  ball. 

(0)  Gardner  clock  to  show  intercolonial  (or  sixtieth  meridian)  time. 

(7)  Gardner  clock  to  show  eastern  (or  seventy-fifth  meridian)  time. 

(8)  Gardner  ch)ck,  showing  central  (or  ninetieth  meridian)  time. 

(D)  Gardner  clock,  showing  mountain  (or  one-hundred  and  fifth  me- 
ridian) time. 

(10)  Gardner  clock  showing  Pacific  coast  (or  one  hundred  and  twen- 
tieth meridian)  time. 

(II)  Time-gongs. 

(12)  Map  showing  30,000  miles  of  railroad  receiving  the  time-signals 
from  the  Observatory. 

(13)  Map  showin  ir  the  different  divisions  of  the  standard-time  system. 

In  addition  to  this  were  three  houses  of  the  Trausit-of- Venus  Com- 
mission pattern,  containing,  respectively, a  photoheliograph,  an  equato- 
rial telescope  of  5  inch  aperture,  and  the  transit  instrument  mentioned 
above.  There  was  also  sent  for  exhibition  a  magnetometer,  with  a  dip 
circle  of  the  Transit  of- Venus  Commission  pattern. 

All  the  articles  mentioned  above  were  shij)pe(l  from  the  Observatory 
by  the  30th  of  June,  and  were  at  the  Exposition  building  before  it  was 

•Property  ofSeth  ThoiiiacJ  Clock  Company. 
11294  N  88  12 
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entirely  ready  for  their  reception.   The  packing  and  work  of  prepara- 
tion therefore  were  done  by  Mr.  William  F.  Gardner,  to  whom  much 
credit  is  due  for  the  promptness  with  which  the  work  was  performed. 
Very  respectfully, 

Allan  D.  Brown, 
Commander^  U.  S.  Navy,  Assistant  JSuperintendent. 

The  Superintendent,  U.  S.  Naval  Observatory. 


U.  S.  Naval  Observatory, 

Washington,  October  9, 1888. 
Sir  :  The  illustrative  and  photographic  exhibit  of  the  Observatory 
at  the  Centennial  Exposition  of  the  Ohio  Valley  and  Central  States,  held 
at  Cincinnati,  Ohio,  the  preparation  of  which  was  by  your  order  in- 
trusted to  me,  was  forwarded  to  that  city  in  July  and  August  last. 
I  have  the  honor  to  submit  herewith  a  list  of  frames  displayed. 

List  of  frames  displayed. 


Size  of 
illastratioD. 


Description. 


Inches. 
14  x46 
14  x46 
10^  x4L 
22  x2« 
22  x48 


20  x26 


8 

30 

9 

27 

10 

30 

11 

30 

12 

30 

13 

30 

14 

00 

15 

34 

16 

34 

17 

34 

18 

hi 

19 

16 

20 

16 

21 

10 

22 

25 

23 

25 

24 

30 

25 

17 

26 

:;o 

27 

20 

x40 
X  40 
X  40 
X  40 
X  40 
x40 
x40 
x40 
X  18^ 
X  l«i 
X  I8i 
X  IS* 
X  28 
x36 
x36 
X  22 
X  36 
X  26 


Drawing :  Elevation  of  main  baildin;;,  New  Kaval  Observatory. 
Dniwing :  S«ction  of  same. 
I)rawin}{ :  Tho  new  f^^reat  dome. 

l*liotograph  :  Time-ball  station  at  Telegraph  Hill,  San  Francisco. 
Pliotograpiis :  Curves  of  declination,  horizontal  and  vertical  forcM,  typical  of  or> 
dinary,  moderately  disturbed,  and  greatly  disturbed  conditions  of  terrestrial 

magnetism. 

Photograph :  Gronp  of  members  of  Intomational  Astrophotographic  CoBgresSi  by 
Nadar,  Paris. 

Three  photographs  of  phases  of  solar  eclipse;  three  of  transit  of  Veniu {  taken 

with  the  horizontal  piiotoheliograph. 
Ei>;ht  drawings  showing  the  workings  of  the  Gardner  Observatory ^time  system, 

arrnngcmeuls  of  transmitting  clocks  and  time-balls. 
Phot(tgraphio  enlargement:  Grounds  of  New  Naval  Observatory  and  looatton  of 

jirojected  buildings. 
Photo;rraph  :  The  great  dome  and  prime-vertical  room. 
JMiologrnph :  The  smaller  dome  and  adjacent  parts  of  main  boildiog. 
Photograph:  The  transit-circle  building. 
Pflotograph:  Cumpass-house  No.  I. 
Photograph :  Compass-house  No.  2. 
Nino  views  of  buildings  and  instruments. 
Do. 
Do. 

Photograph :  Transit  instrnmont  and  mnral  circle. 
Photograph  :  The  transit  circle. 
Photograi)h :  The  great  equatorial. 
IMiotograph  :  The  9.6-inch  equatorial. 

Drawing  of  Omega  nebula,  as  seen  through  the  great  eqaatoriaL 
Drawing  of  Orion  nebula,  as  seen  through  the  great  equatoriaL 
Drawing  of  Saturn,  ns  seen  through  the  great  eqaatorial. 
Drawing  of  King-Nebula  in  Lyra,  as  seen  through  the  great  eqaatorial. 
Photograph:  Solar  Eclipse,  March  15-16, 1885 ;  (Uameter  of  Son's  disk, 36 
Drawing :  Total  eclipse  ot  the  Sun,  July  1878. 


The  above  illustrations,  with  few  exceptions,  were  newly  made  for  the 
purpose  in  hand.  In  the  execution  of  several  of  them  I  had  the  effi- 
cient and  valuable  assistance  of  Mr.  T.  W.  Smillie,  of  the  National 
Museum,  freely  f,nven  in  the  midst  of  his  own  exacting  labors,  the  Sec- 
retary of  the  Smithsonian  Institution,  Prof.  S.  P.  Langley,  having  ac- 
corded the  necessary  facilities  at  the  request  of  the  Superintendent. 

In  response  to  a  letter  of  Prof.  J.  Brown  Goode,  assistant  secretary 
in  charge  of  the  National  Museum,  addressed  to  the  Saperintendenti  a 
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nnmber  of  photographs  were  furnished  that  institution,  showing  the 
uses  of  photography  in  representing  lunar,  solar,  and  stellar  phenom- 
ena, and  in  recording  changes  in  the  earth's  magnetic  forces  and  includ- 
ing views  of  instruments  used  for  such  purposes.  Copies  of  these,  I 
am  informed,  were  exhibited  at  Cincinnati,  and  on  their  return  to  Wash- 
ington will  form  part  of  an  interesting  exposition  of  the  histor}' of  pho- 
tography prepared  for  the  Museum  by  Mr.  Smillie. 
Very  respectfully,  your  obedient  servant, 

A.  G.  WiNTERHALTER, 

Lieutenant^  U.  tS.  Xavy. 
The  Superintendent,  U.  S.  Naval  Observatory, 

Washingto^i. 


U.  S.  Naval  Observatory, 

Wmhington,  October  29, 1888. 

Sir:  I  have  the  honor  to  submit  the  following  statement  concerning 
the  exhibit  of  the  Naval  Observatory  at  the  Centennial  Exposition  of 
the  Ohio  Valley  and  Central  States,  held  at  Cincinnati,  Ohio. 

1  reached  Cincinnati  June  29,  several  days  before  the  opening  of  the 
exposition,  and  remained  there  until  detached,  October  1^3, 

The  space  allotted  to  the  exhibit  of  the  Navy  Department  was  the 
southern  part  of  the  east  wing  of  the  Park  Building  and  the  north- 
eastern part  of  the  south  wing  of  the  Government  annex.  Of  this  the 
Observjitory  exhibit  was  assigned  a  platform  about  G  inches  high  and 
some  30  feet  long  by  12  wide  along  the  northern  wall  of  the  annex 
building,  which  seemed  admirably  adapted  for  the  purpose. 

The  building  was  not  completed  until  July  2,  at  which  time  we  began 
unpacking  and  placing  the  exhibit.  The  time-service  exhibit  was  the 
lirst  to  be  ])hiced  in  position  and  was  in  operation  at  the  time  of  the 
opening  of  the  exposition,  »luly  i.  Every  facility  for  the  receipt  of  sig- 
nals and  all  the  assistance  in  their  ])ower  was  eheertnlly  given  us  by 
the  oflicials  of  the  Western  Union  Telegraph  Company;  to  Manager 
Page,  of  the  Cincinnati  ollice,  we  were  specially  indebted  for  valuable 
aid.  A  special  wire  was  run  from  the  local  oflice  to  the  Observatory  ex- 
hibit for  the  use  of  the  time  service,  and  was  so  carefully  attended  to 
that  no  fault  occurred  in  that  circuit  during  the  exposition.  This  line 
ami  one  of  the  Observatory  time-gongs  were  used  in  opening  the  expo- 
sition, signals  from  Mrs.  James  K.  Polk,  at  Nashville,  Tenn.,  being 
struck  on  the  time-gong  temporarily  placed  on  the  Music  Hall  stage  for 
that  purpose. 

The  disposition  of  the  exhibit  was  generally  as  follows :  The  sidereal 
clock,  chronograph,  Ganlner  clocks,  telegraphic  instruments,  mai)s,  pho- 
tographs, drawings,  and  magnetic  instruments  were  placed  on  the  plat- 
form in  the  naval  exhibit.  The  time-gongs  were  placed,  one  near  the 
fountain  in  the  center  of  Park  Building,  the  other  over  the  canal  in  ma- 
chinery hall ;  a  third  gong,  a  part  of  the  exhibit  of  the  Ohio  State  Uni- 
versity, was  connected  with  the  same  circuit  and  struck  by  the  time 
signals.  The  time-ball  was  placed  on  a  i)latform  10  feet  high  and  8  feet 
square,  erected  on  the  tower  over  the  main  entrance  to  the  Park  Build- 
ing, on  Elm  street.  The  observatory  houses,  the  photoheliograph  and 
heliostat,  equatorial,  and  transit  houses,  with  their  instruments  set  up 
for  use,  were  placed  in  the  southeast  corner  of  the  park,  just  outside  the 
Government  annex. 

Five  clocks  of  the  Gardner  system,  showing  intercolonial,  eastern, 
central,  mountain,  and  Pacific  coast  time,  respectively,  were  kept  run- 
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ning  continually  and  were  corrected  daily  by  the  noon  signal.  The 
clocks  and  time-ball  gave  no  trouble  whatever,  responding  promptly 
and  accurately  to  every  signal.  The  time  signals  were  received  with 
the  greatest  regularity;  we  failed  to  receive  them  on  only  aboathalf  a 
dozen  occasions  during  the  one  hundred  days,  and  only  once  failed  by 
reason  of  a  fault  outside  the  local  line  in  Washington  City. 

The  observatory  houses  in  the  park  were  open  to  the  public  tor  two 
hours,  from  1  to  3,  each  afternoon,  and  the  photoheliograph  image  of 
the  sun  was  shown  every  ih\y  on  which  the  sun  was  visible.  The  equa- 
torial house  was  open  on  clear  nights,  and  an  opportunity  to  view  the 
heavens  through  the  telescope  was  afforded  many  visitors. 

I  believe  the  Observatory  exhibit  was  an  attractive  feature  of  the 
Government  display,  the  time-service  especially  attracting  much  atten- 
tion. 

Very  respectfully,  your  obedient  servant, 

A.  B.  Clements, 
Ensign,  U.  S.  Navy. 

Capt.  R.  L.  Phythian,  U.  S,  Navy, 

^Superintendent,  U,  S»  Naval  Observaiory,  Washington,  D,  0. 


report  of  superintendent  of  nautical  almanac. 

Nautical  Almanac  Office, 
Bureau  of  Navigation,  Navy  Department, 

Washington,  OctobeVj  18S8. 
Sir  :  In  compliance  with  the  order  of  the  Bureau  I  have  the  honor 
to  submit  the  following  report  of  the  work  of  this  office  during  the  past 
year. 

printing. 

The  American  Nauti(;al  Almanac  for  the  year  1891  was  issued  from 
the  press  in  April,  1888. 

The  American  Ephemeris  for  the  same  year  appeared  in  September, 
1888. 

The  Atlantic  and  Pacific  Coaster's  Nautical  Almanacs  for  the  year 
1889  were  also  issued  in  September. 
Of  the  Almanac  and  Ephemeris  for  1892,  325  pages  are  in  type. 

distribution. 

During  the  fiscal  year  ending  June  30, 1888,  the  sale  and  distribatioD 
of  the  preceding  publications  were  as  follows: 


Publications. 


Ainorican  Ei»lioin<'ris   

AiiioiicaiJ  Nautical  Almanac  

Atlantic  Coastt'i's  Nautical  Almanac 
J'ucilic  CoartlerM  Nautical  Almanac. 


Sold. 


016 
2.216 
74-2 
706 


Distrilmted. 


The  proceeds  of  sales,  amounting  to  $1,401.25,  have,  in  complianoe 
with  law,  been  deposited  in  the  Treasury  to  the  credit  of  the  appropri- 
ation for  pubhc  printing  and  binding. 
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The  computatioD  of  the  geocentric  places  of  Mars  has  been  completed 
as  far  as  1850,  uud  the  coucludiug  portiou,  1850-1864,  is  about  half  fin- 
ished. 

Theory  of  Jupiter  and  Saturn, — Since  niy  last  annual  report  the  pro- 
visional tables  of  these  planets  have  been  completed  by  Mr.  Hill,  who 
is  now  engaged  in  a  description  of  their  construction  and  use.  These 
tables  are  still  to  be  corrected  by  comparison  with  observations  since 
1750.  The  work  of  correction  can  not,  however,  be  finally  completed 
until  that  on  the  four  inner  planets  is  read3\ 

Mans  of  Jupiter, — Yet  anot  her  branch  of  the  planetary  work  is  the  de- 
termination of  the  mass  of  Jupiter  from  the  motions  of  Polyhymnia. 
As  stated  in  previous  reports,  the  perturbations  of  this  planet  have 
been  computed  from  the  epoch  of  its  discovery  in  1854  up  to  October, 
1888.  The  work  awaits  observations  during  the  opposition  of  Septem- 
ber and  October,  after  which  the  final  discussion  can  be  taken  in  hand. 
These  observations  have  been  particularly  requested  from  seven  observ- 
atories  in  this  country  and  Europe. 

Very  respectfully,  your  obedient  servant, 

Simon  Kewcomb, 
Superintendent  Nautical  Almanac. 
The  Chief  of  the  Bureau  of  NAViaAxioN, 

Navy  Department. 


Ho.  7.— BXTBEAn  OF  OEDHAHCE. 


Bureau  of  Ordnance,  Navy  Department, 

Washington  Cityj  October  31,  1888. 
Sir:  I  have  the  bonor  to  submit  the  annual  report  of  this  Bureau, 
and  also  to  transmit  estimates  for  the  fiscal  year  ending  June  30,  1890. 

(1)  Fuel,  tools,  material,  and  labor;  prizes  for  enlisted  men  ;  proof  of  naval 

armaments ;  batteries  of  the  new  tyjiesfor  two  ships  now  in  service; 
towards  the  general  armament  of  the  Navy  with  modem  secondary 

batteries  and  small-arms  1  \  1^14,150 

(2)  General  repairs  to  ordnance  buildings,  magazines,  and  appendages....  15,000 

(3)  Freight  and  miscellaneons  expenses   10,000 

(4)  Civil  establishment  al  navy-yards   24,980 

(.'>)  General  expenses  of  the  torpedo  station,  torpedo-boat  marine  railway, 

and  enlarging  torpedo-boat  house   70, 000 

{T>)  Towards  the  armannMit  of  vessels  authorized   4,077,000 

(7)  For  completion  of  the  gun  plant  at  the  Washington  navj'-yard   625,000 


5,336, 130 

CANNON. 

The  number  of  high-power  steel  cannon  for  the  Navy  completed  to 
(late  is  as  follows: 


r>-iDch   2 

0-ioch   24 

J^-inch   8 

10-inch   3 


Since  the  last  annual  report  was  made  a  new  design  of  6-inch  gnu 
has  been  completed  and  thirty-two  of  these  guns  are  in  process  of  con- 
struction at  the  navy  yard,  Washington;  at  the  West  Point  Foundry,, 
Cold  Si)ring,  X.  Y  ;  and  at  the  South  Boston  Iron  Works,  Boston, 
Mass.   The  navy  yard,  Washington,  has  practically  finished  ten. 

This  design  is  in  several  important  respects  superior  to  those  here- 
tofore in  use.  The  tube  is  liooped  to  the  muzzle,  thereby  greatly 
strengthening  it  against  strains  in  the  chase.  The  powder  chamber  has 
been  reduced  in  diameter,  thereby  enabling  us  to  reduce  the  exterior 
diameters  of  the  body  of  the  gun,  and  to  save  sufficient  weight  at  that 
point  to  enable  us  to  hoop  the  gun  at  the  muzzle  without  any  increase 
over  the  weight  of  the  former  models.  The  rifling  of  this  gun  is  some- 
what diflferent  from  that  of  those  that  have  heretofore  been  built,  and 
it  will  be  seen  in  cross-section  in  the  appendix.  The  groove  removes 
less  metal  from  the  gun  than  is  the  case  with  the  culinary  groove, 
and  will  probably  be  subject  to  less  erosion  from  j)owder  gas.  The 
twist  increases  from  zero  at  the  origin  to  one  turn  in  twenty-five  cal- 
ibers at  the  muzzle,  the  curve  being  the  semi-cubical  parabola.  The 
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breech  mechanism  has  been  improved  in  several  important  respects, 
and  the  gun  is  considered  to  be  rather  superior  to  the  best  types  of 
guns  of  its  class  and  kind  now  extant  abroad.  A  drawing  of  this  gun 
will  be  found  in  the  appendix. 

The  standard  type  of  8-inch  gun  has  been  improved  on  the  same 
lines  as  indicated  above.  A  drawing  of  it  will  be  found  in  the  appen- 
dix. The  character  of  tlie  ritiing  in  this  case  is  the  same  as  that  in 
the  new  6  inch  gun,  the  twist  increasing  from  zero  at  the  origin  to  one 
turn  in  twenty-live  calibers  at  the  muzzle. 

The  designs  for  a  new  model  of  lO  iuch  gun  are  completed. 

This  gun  is  likewise  of  less  external  diameter  than  the  former  type,  a 
saving  of  weight  of  1,200  pounds  being  thereby  accomplished.  The 
cross-section  of  the  rifling  is  the  same  as  that  described  above  for  the 
C  inch  and  8  inch  guns.  The  twist  increases  from  zero  at  the  origin  to 
one  turn  in  twenty-five  calibers  at  the  muzzle. 

The  general  system  upon  which  these  guns  are  built  is,  however,  vir- 
tually the  same  as  that  which  has  been  in  use  by  the  Bureau  since  the 
commencement  of  the  manufacture  of  the  new  armament. 

A  10  inch  gun,  Mark  I,  intended  tor  the  U.  S.  Monitor  Miantonamohj 
has  been  lately  fired  at  the  Naval  Ordnance  Proving  Ground,  the  pro- 
jectile showing  a  velocity  of  2,002  feet  per  second  at  the  muzzle. 

The  Bethlehem  Iron  Company  has  itsplant  for  the  production  of  gun 
forgings  practically  completed,  and  will  probably  commence  the  pro- 
duction and  delivery  of  forgings  during  the  month  of  December  next. 

In  Europe  considerable  attention  has  lately  been  given  to  the  devel- 
opment of  the  rate  of  fire  of  canon  of  moderate  caliber,  and  what  are 
kfiiown  as  "  quick-firing  guns  "  of  3,  4,  and  6  inches  diameter  of  bore  are 
being  experimented  with.  Facility  of  loading  is  of  course  a  prime  re- 
quisite of  the  quick-firing  gun,  and  in  order  to  contribute  to  this  reanlt 
the  projectile  and  cartridge  should  be  as  light  as  is  consistent  with  the 
necessary  ballistic  power.  This  object  is  partially  obtained  by  reducing 
the  weight  of  the  cartridge  to  about  one-third  that  of  the  projectile,  while 
the  length  of  the  bore  is  increased  to  about  forty  calibers  in  order  to 
favor  a  high  velocity  and  to  give  full  play  for  the  development  of  the 
characteristics  of  a  new  kind  of  powder  which  has  lately  been  introducecl 
abroad  and  which  powerfully  contributes  toward  the  velocity  of  the  pro- 
jectile. The  breech  mechanism  of  these  guns  is  simplified  as  much  as 
possible,  and  metallic  cartridge  cases  are  used.  It  is  thought  that  the 
cartridge  and  ])rojectile  can  be  conveniently  handled  in  one  as  fixed 
ammunition  as  high  as  the  4  inch  caliber  inclusive. 

The  Bureau  has  been  working  on  preliminary  designs  of  quick-firing 
guns,  and  in  the  appendix  will  be  found  sections  showing  the  general 
characteristics  of  the  pieces  as  projected. 

POWDER. 

No  material  change  has  been  made  in  the  composition  of  American 
brown  powder  as  used  by  the  Bureau  in  the  6-inch  guns  since  the  date 
of  the  last  report.  This  powder,  in  charges  of  about  one-half  the  weight 
of  the  projectile,  acts  uniformly,  and  gives  a  velocity  of  2,000  feet  per 
second  in  four  expansions,  with  a  pressure  of  about  15  tons,  the  den- 
sity of  charge  being  from  .95  to  1.  This  is  quite  as  satisfactory  an  ex- 
hibit as  IS  attained  by  this  kind  of  powder  in  Euroi)e.  The  Bnreaa 
has  decided  to  use  a  size  of  prism  of  somewhat  less  diameter  bat  greater 
height  than  that  heretofore  manufactured.  This  prism  is  of  such  size 
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as  will  build  up  conveniently  into  cartridges  for  any  caliber  of  our  guns 
from  5-inch  to  12-incli  inclusive.  The  presses  tor  the  powder  are  nearly 
completed  by  "Messrs.  DuPont,  of  Wilmington,  Del. 

The  manufacture  of  brown  powder  for  the  8-ineh  and  10-inch  guns  has 
proceeded,  and  a  number  of  samples  for  each  class  of  gun  have  been 
presented  and  tried  at  the  proving- ground.  The  powder  for  these  cal- 
ibers has  apparently  offered  more  difficulty  to  the  manuf^icturers  than 
that  for  the  G  inch  gun.  The  required  velocity  is  readily  obtained,  but 
the  pressures  are  rather  higher  than  is  the  case  in  the  G-iiich  gun  on 
the  same  density  of  charge.  Still,  it  is  thought  that  a  satisfactory  per- 
formance will  soon  be  obtained. 

The  sphero-hexagoual  black  powder,  which  was  manufactured  for  use 
in  theO-pounder  rai)id-fire  gun,  was  intended  aLso  for  use  in  tbe3-poun(ler 
rapid-tire  gun,  but  in  practice  i)roved  unsatisfactory  in  the  latter  piece. 
Messrs.  DuPont  have,  however,  lately  produced  a  powder,  the  grains 
of  which  are  in  the  shape  of  a  square  lozenge,  which  acts  satisfactorily 
both  in  the  3  pounder  and  the  G  pounder,  and  will  be  adopted  for  the 
present  as  the  powder  for  those  guns.  Messrs.  DuPont  have  shown 
l^reat  interest,  industry,  and  skill  m  dealing  with  the  whole  question  of 
brown  and  other  ]iowders  for  the  new  armament. 

The  new  powder  referred  to  in  a  preceding  paragraph  as  being  intro- 
duced abroad  for  guns  of  moderate  caliber  appears  to  have  shown  re- 
markable results  in  those  i)ieces,  a  charge  one-third  the  weight  of  the 
projectile  giving,  in  a  bore  40  calibers  long,  a  muzzle  velocity  of  a  little 
Jes8  than  :^,400  feet  per  second,  with  a  chamber  pressure  of  about  18  or 
19  tons. 

These  are,  of  course,  remarkable  results,  but  information  regarding 
them  is  not  very  detinite  or  perfectly  satisfactory.  However,  it  is  clear 
tbat  an  eHbrt  must  be  made  to  so  change  the  characteristics  of  our  pow- 
der iu  this  country  as  to  produce  analogous  results.  The  Bureau  has 
drawn  the  attention  of  the  prominent  powder-makers  of  the  country  to 
this  matter.  This  new  foreign  pow^der  is  said  to  absorb  moisture  very 
rapidi}',  and  is  therefore  objectionable  in  that  respect.  It  is,  perhaps, 
questionable  whether  in  its  present  form  it  can  be  conveniently  adapted 
to  the  conditions  of  ordinary  service  atloat. 

PKOJECTILES. 

The  form  of  cast-iron  projectiles  has  not  changed  in  any  important 
respect  within  the  last  year.    They  are  produced  with  fai-ility. 

Heretofore  the  l>ureau  has  had  no  success  in  obtaining  cast-steel 
common  shell  or  shrapnel  ot*  proper  quality  for  service.  ^Vitllin  a 
short  period,  however,  a  lew  cast-steel  shells  have  been  submitted  by 
the  manuractureis  wiiicli  have  i»assed  ins|)oction  and  will  doubtless  be 
suitable  for  service.  This  is  a  most  gratifying  fact;  and  if  the  output 
continues  equally  good,  wc  will  soon  secure  a  supply  of  these  absolutely 
essential  projectiles. 

The  Bureau  regrets  to  say  that  only  two  armor  i)iercing  shells  (of 
S-inch  caliber)  have  been  furnished  during  the  la^t  year.  Of  these,  one 
cracked  in  store  from  temi)er  strains,  and  the  other  is  ready  for  trial 
and  will  be  shortly  tired  Irom  the  S  inch  gun  against  a  10  inch  com- 
XK>nDd  plate  manufactured  by  Sir  ,Iohn  Brown,  of  JSheQleld,  England, 
which  has  been  on  hand  several  years.  If  it  endures  this  test  sui^cess- 
fully,  others  can  be  immediately  ordered  of  the  same  kind,  as  all  the 
particulars  of  its  manufacture  and  treatment  are  known. 
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FUSES  AND  PRIMERS. 

Several  alterations  in  the  standard  naval  percussion  fuse  have  been 
suggested  within  the  last  year.  The}'  have  more  or  less  merit,  and  will 
be  found  figured  in  the  appendix. 

A  thoroughly  reliable  adjustable  servir^e  time-fuse  is  still  wanting, 
and  is  being  sought  for  by  exi)eriment.  Lieut.  S.  H.  May,  U.  S. 
Navy,  has  devised  several  forms  of  electrical  primers  for  great  guns. 
They  have  been  experimented  with  at  the  proving  ground,  and  have, 
as  a  rule,  been  satisfactory.  Ho  has  also  elaborated  several  forms  of 
friction  primers.   The  drawings  will  be  found  in  the  appendix. 

CARRIAGES. 

Work  on  carriages  for  the  new  guns  has  progressed  considerably 
since  the  last  report.  Orders  have  been  placed  for  thirty-two  sets  of 
steel  castings  for  the  6-inch  central  pivot  carriages  for  the  new  ships. 
Some  of  the  steel-makers  still  find  difficulty  in  obtaining  the  necessary 
ductility  in  these  castings,  but  on  the  whole  they  are  reasonably  suc- 
cessful, and  thus  far  thirteen  sets  have  passed  the  ballistic  test.  The 
parts  of  this  carriage  are  so  arranged  as  to  be  put  together  with  the 
least  aniountof  machine  finishing  that  seems  practicable  at  present.  The 
Bureau,  however,  expects  that  in  time  steel-top  carriages  and  steel 
slides  may  each  be  cast  in  one  piece,  and  it  is  proposed  to  try  such 
casting  when  convenient  opportunity  offers. 

One  of  these  central  pivot  carriages  for  the  new  C  inch  guns  is  now 
on  the  way  to  the  Naval  Ordnance  Proving  Ground,  where  it  will  be 
tested.  This  carriage  is  shown  in  the  appendix,  where  is  shown  also 
a  proposed  change  in  the  contour  of  the  rear  end  of  the  bracket. 

A  cast-steel  central  i)ivot  carriage  for  8-inch  guns  has  also  been  de- 
signed, and  the  working  drawings  are  now  about  completed. 

This  type  is  intended  for  mounting  the  8-inch  guns  of  the  Charleston 
and  Baltimore.  It  is  strong  and  simple  in  construction.  A  drawing 
will  be  found  in  the  appendix. 

The  Bureau  is  now  at  work  upon  a  design  for  a  carriage  for  rapid-fire 
guns  of  G-iuch  caliber,  and  the  i)reliminary  drawing  will  be  found  in  the 
appendix. 

The  8-inch  central  pivot  carriages  of  the  Chicago  are  completed,  and 
it  is  hoped  to  have  them  shipped  speedily  to  the  vessel  at  New  Tork. 
A  drawing  of  this  carriage  will  bo  found  in  the  appendix. 

Some  timesince  the  Bureau  ordered  an  electric  motor  from  the  Spragoe 
Electric  Kailway  and  Motor  Company  for  training  one  of  the  8-iuck 
guns  of  the  Chicago.  Good  progress  has  been  made  upon  this  motor, 
and  it  is  hoped  that  it  will  be  ready  for  trial  on  the  gun-carriage  dur- 
ing the  approaching  cruise  of  the  ship. 

Steel  deck-circles  have  lately  been  titted  to  the  Atlanta  and  Baatonto 
replace  the  bronze  circles  which  were  formerly  used ;  and  steel  clips 
have  been  placed  upon  the  carriages  to  replace  the  bronze  clips.  At 
the  late  trial  of  the  ordnance  of  the  Boston  before  she  proceeded  npon 
her  cruise  to  the  West  Indies,  all  these  fittings  worked  in  a  perfectly 
satisfactory  and  efficient  manner. 

The  first  of  the  10-inch  carriages  intended  for  the  Miantonomoh  has 
been  erected  at  the  Naval  Ordnance  Proving  Ground,  the  gaamoanted, 
and  a  few  rounds  fired.  It  is  apparent  that  the  carriage  will  pettma 
its  functions  satisfactorily,  though,  owing  to  the  want  of  solidity  of  the 
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platform  at  the  provioff  p:roiiu(l  the  differeut  parts  of  the  carriage  caa 
not  be  adjusted  to  each  other  with  that  correctuess  which  will  obtain  oq 
board  of  the  Miantonomoh.  The  control  of  recoil  is  ample,  and  it  is- 
apparent  that  the  hydraulic  working  arrangements  will  function  well. 

The  other  three  carriajres  for  the  Miantonomoh  are  being  built  in  the 
ordnance  shops  at  the  Washington  navy-yard,  and  are  making  good 
progress,  one  of  them  being  practically  finished. 


The  Hotchkiss  Ordnance  Company  is  now  engaged  in  filling  its  con- 
tract with  the  Department  for  the  following  Hotchkiss  guns,  with  sup- 
ply of  ammunition  for  the  whole : 


These  are  being  constructed  at  the  works  of  the  Pratt  &  Whitney 
Company,  of  Hartford,  Conn.,  and  the  ammunition  at  the  works  of  the 
Winchester  Repeating  Arms  Comi)any,  New  Haven,  Conn. 

The  company  has  met  with  the  usual  difficulties  in  developing  a  new 
branch  of  manufacture,  but  has  made  good  i)rogress  and  will  soon  make 
a  delivery,  both  of  guns  and  ammunition,  under  its  contract. 

It  has  been  more  difficult  to  obtain  steel  forgings  of  the  proi)er  qual- 
ity for  the  manufacture  of  these  guns  than  was  expected  wouhl  be  the 
case  by  the  Bureau  or  by  the  comi)any ;  but  this  branch  of  the  work  is 
]>rogressing  reasonbly  well,  and  there  is  no  doubt  of  success  therein. 
The  guns  and  ammunition  are  intended  for  the  armament  of  the  ships 
now  building,  and  to  all  appearances  will  be  ready  in  time. 

The  Bureau  is  considering  the  advisability  of  introducing  a  rapid-fire 
gpn  of  about  3-inch  caliber,  carryinga  proje<!tile  of  14  or  15  pounds  with 
the  highest  attainable  muzzle  velocity.  It  is  thought  that  rapid-fire 
guns  of  greater  weight  of  metal  than  tlie  above  belong  naturally  to  the 
main  battery  of  ships,  and  mention  of  them  will  be  found  under  the 
heading  "  Cannon  "  at  the  beginning  of  this  report. 

The  Bureau  has  designed  a  recoil  mount  with  automatic  return  for 
Hotchkiss  guns,  and  also  a  cage  mount  of  cast-steel  and  a  steel  cone 
monut.  The  recoil  mount  will  be  shortly  tried  at  the  Naval  Ordnance 
Proving  (iround,  and  if  successful  will  b(^  furnished  to  the  new  ships, 
as  also  will  the  others.  They  will  b(^  found  figured  in  the  appendix^ 
and  are  due  to  Lieut.  F.  V,  Fletcher,  U.  S.  Xavy. 

There  has  been  no  material  change  of  late  in  musket-caliber  machine 
guns  working  by  hand. 

liast  winter  Mr.  Hiram  Maxim  sent  to  the  I)e|)artment  three  of  his 
antomatic  nuichine  guns  of  .45  caliber.  A  i)reliminary  exhibition  of 
their  working  was  given  at  the  Washington  navy  yard,  where  they 
performed  well,  firing  500  to  G(M)  shots  per  niinute. 

A  more  extended  test  of  these  guns  was  afterwards  made  at  the  Naval 
Ordnance  Proving  Ground,  where,  though  they  worked  well  in  the  main, 
their  performance  was  not  wholly  satisfactory  on  account  of  imperfec- 
tion of  workmanship.  On  being  informed  of  this  fa(!t,  Mr.  Maxim  stated 
that  he  would  send  one  or  more  new  guns  carefully  constru(^tcd  and 
fitted  to  fire  the  naval  .45-caliber  cartridge.  It  is  supposed  that  this^ 
will  be  done  in  due  time. 

The  Bureau  has  invited  Mr.  Maxim  to  submit  for  trial  one  or  more  of 
his  automatic  guns  of  larger  caliber,  such  as  are  intended  for  the  sec- 
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ondary  batteries  of  ships  of  war,  and  it  is  hoped  that  an  opportunity 
may  soon  be  had  of  witnessing  the  performance  of  these  pieces.  The 
automatic  feature  in  secondary  batteries  appears  decidedly  promising 
and  would  be  of  great  importance  in  war. 

SMALL-ARMS. 

Pursuant  to  the  i)lau  mentioned  in  the  last  report,  a  contract  has  beeu 
made  with  the  Colts  Arms  Oouipany  of  Hartford,  Conn.,  to  manufact- 
ure for  the  Navy  5,000  revolvers  of  a  new  design.  This  Jirm  combines 
simultaneous  extraction,  with  a  chamber  cyliniler  which  revolves  side- 
wise  by  a  hinge  motion,  permitting  convenient  and  rapid  loading.  It 
is  somewhat  lighter  than  the  old  naval  revolver  and  is  considered  in 
every  respect  much  superior  to  it.  The  sample  revolvers,  on  which  the 
inspection  of  the  rest  of  the  contract  is  to  be  based,  are  very  uearly 
finished,  and  a  considerable  amount  of  preliminary  work  on  the  con- 
tract has  been  done. 

For  drawing  of  this  revolver  see  appendix. 

The  Bureau  has  found  it  necessary  to  purchase  1,500  small-arms  for 
immediate  use  in  the  ships  which  are  now  a])proaching  completion. 
The  Lee  magazine  rifle  of  the  latest  construction  has  beeu  selected,  and 
a  contract  has  been  made  with  the  Lee  Arms  Company.  As  remarked 
in  a  former  report,  the  Bureau  orders  as  few  small-arms  of  .45  caliber 
as  possible,  believing  that  a  reduction  of  caliber  will  soon  take  X)Iace. 
Lieut.  W.  W.  Kimball,  U.  S.  Navy,  has  been  of  great  service  in  con- 
nection with  the  designs  of  the  revolver. 

ARMAMENT  OF  THE  NEW  VESSELS. 

March  30, 1888,  Congress  having  appropriated  $175,000  for  the  com- 
pletion of  the  armament  of  the  Boston,  Chicago,  and  Atlanta^  the  Bu- 
reau (which  previously  had  no  funds  available  for  this  purpose)  pro- 
ceeded at  once  with  the  work  upon  those  vessels  and  has  completed 
the  armament  of  the  Boston,  has  virtually  completed  that  of  the  Atlanta, 
and  that  of  the  Chicago  is  in  such  a  state  as  will  lead  to  it«  completion 
in  about  two  months.  As  soon  as  the  money  appropriated  by  act  of 
Congress  of  March  3, 1885,  and  by  subsequent  acts  became  available, 
the  Bureau  took  measures  to  i>rocure  the  necessary  gun  forgiugs  and 
other  material  for  the  outfit  of  such  of  these  ships  as  would  probably 
be  first  completed.  The  manufacture  of  the  guns  had  been  pressed  as 
rapidly  as  possible  at  the  gun  factory,  and  the  assistance  of  two  private 
establishments  has  been  obtained  for  this  j)urpose.  The  work  of  the 
building  of  the  carriages,  the  manufacture  of  the  battery,  equipments, 
and  ammunition  is  also  proceeding  with  all  practicable  dispatch,  and 
it  is  thought  that  in  case  8  inch  forgings  can  be  obtained  soon  from  the 
Bethlehem  Iron  Company  the  8-inch  guns  of  the  Charleston  and  Balti- 
more may  be  completed  within  a  reasonable  time.  It  is  hardly  i>088ibley 
however,  that  they  will  be  finished  by  the  time  these  vessels  are 
ready,  as  the  forgings  have  not  yet  been  made  by  the  contractors.  It 
is  probable  that  all  the  armament,  excepting  the  8-inch  gaus,  cau  be 
l)repared  by  the  time  the  vessels  are  ready  to  receive  them. 

The  Uotchkiss  guns  and  the  Howell  torpedoes,  lately  contracted  for  by 
the  Department, are  intended  for  the  armament  of  part  of  these  ships. 

The  forgings  for  the  10-incli  guns  of  the  Maine  and  of  the  monitors, 
and  for  the  12  inch  guns  of  the  Texa^  are  not  due  trom  the  contnoton 
for  some  lime  yet. 
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THE  BETHLEHEM  CONTRACT. 

Ko  pun  forcings  have  as  yet  been  received  under  tlie  Bethlehem  con- 
tract, but  the  Buri^au  is  informed  that  the  eornpany  will  jjrobably  begin 
deliveries  within  a  month.  Tbe  smaller  hydraulic  forging  press  and  the 
casting  press  which  the  tirm  ordered  in  Knghuid  have  arrived  and  have 
been  erected  in  the  works.  The  steel  fiirnnees  are  finished  and  ingots 
have  been  run  from  them.  It  is  un(U*rsto()d  tinit  t  iie  larger  forging  press 
for  10-ineh  and  larger  guns  is  not  yet  completed.  The  tools  and  ap- 
paratus for  rough  turning  and  boring  gun  forgings  have  been  erected. 

Tbe  company  has  consented  to  deliver  first  the  forgings  for  six  8-inch 
guns.  These,  as  remarked  before,  will  be  used  towards  the  armament 
of  the  Charleston  and  Baltimore, 

The  erection  of  a  hammer  for  the  manufacture  of  armor  plates  has  not 
yet  been  commenced  by  the  company. 

NEW  GUN  I  ACTOR Y. 

Since  the  date  of  the  last  annual  re])ort  traveling  cranes  for  tlie  new 
flfin  factory  have  been  contracti^l  for  and  are  now  nearly  read 3-  for  de- 
livery. The  crane  supports  were  also  contracted  for  ami  are  in  process 
of  construction,  and  those  for  the  smaller  cranes  are  now  being  deliv- 
ere<l.   Those  for  the  110  ton  crane  are  expected  shortly. 

Tbe  walls  of  the  large  gun  shop  are  virtually  linished.  The  iron 
framing  for  the  roof  and  clear  story  has  been  contracted  for  and  is 
nearly  ready  for  delivery  and  erection. 

Tbe  8-inch  gun  shop  has  been  entirely  cleared  out,  the  earthen  floor 
leveled,  the  piers  for  the  crane-supports  all  completed,  and  the  shop 
made  ready  for  the  placing  of  the  concrete  floor  as  soon  as  the  crane- 
suppoits  are  erected. 

In  the  south  end  of  the  gun-carriage  sho])  ])iers  for  the  supports  of 
tbe  25- ton  traveling  crane  are  now  being  laid,  and  the  ])iers  for  the 
8U]>port8  of  the  110-ton  traveling  crane  in  the  hirge  gun  shop  are  about 
completed. 

Great  difficulty  was  experienced  in  excavating  the  shrinking  pit, 
owing  to  the  existence  of  quicksand  at  the  i)()int  where  it  was  to  be 
]daced.  On  this  account  tht;ex|)ense  of  tlics  shrinkin^^  pit  has  been  very 
much  greater  than  w  is  ex|>ected,  but  it  has  progressed  so  far  now  as  to 
be  entirely  safe,  all  dilliculties  of  construction  having  been  successfully 
over(5ome. 

The  steam-engines  thus  fir  ord(Ted  by  the  Bureau  for  the  gun  factory 
have  been  completed  by  the  contractors.  Tln^  boilers  for  furnishing 
lK)wer  are  very  much  advanced  and  will  soon  be  linished. 

A  considerable  amount  of  the  machinery  now  on  hand  in  the  ord- 
nance shops  and  intended  for  installation  in  the  new  gun  shops  has 
been  repaired  and  put  in  complete  order. 

Kearly  all  the  new  machinery,  exc(»ptin2:  th<5  IG-inch  boring  and  turn- 
ing lathes  and  the  IG-inch  jacket  lathes,  has  been  contracted  An*  and  is 
iu  course  of  construction. 

The  Department  advertised  for  ])roj)os:ils  forlO-incli  boring  and  turn- 
ing lathes  and  IG-inch  Jacket  lathes,  but  the  i)roposals  being  unsatis- 
factory were  not  accepted  and  new  advertisements  are  to  Im*.  issued. 
Data  for  the  use  of  bidders  on  these  largt»>  tools  an^  now  being  |»re])ared. 

The  cost  of  tiio  gun  factory  as  far  as  ic  has  advanced  is  show!i  in  the 
appendix,  wliero  will  also  be  found  plan  views  of  the  difl'erent  shops, 
showing  the  proposed  location  of  the  machinery. 
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ARMAMENT  OF  CERTAIN  SHIPS  NOW  IN  SERVICE. 

A  few  of  the  third-rate  wooden  ships  last  built  for  the  Navy  are  still 
in  service,  and  the  Bureau  considers  it  desirable  that  two  of  them  should 
receive  a  modern  armament.  This  armament  can  be  completed  in  time 
for  them  to  use  it  at  least  one  cruise,  after  which  the  guns  and  equip- 
ments would  answer  for  use  in  newer  ships.  Accordingly  a  request  for 
a  sum  of  money  for  this  purpose  has  been  inserted  in  the  estimates  of 
this  year. 

It  is  furthermore  considered  that  a  few  rapid-fire  guns  of  small  cali- 
ber should  be  bought  for  the  use  of  the  old  ships  still  in  service  ;  also 
some  cadet  magazine  rifles  for  the  use  of  the  Naval  Academy.  A  sum 
of  money  for  this  purpose  will  also  be  found  in  the  estimates. 

NAVAL  ORDNANCE  PROVING  GROUND. 

This  establishment  has  continued  during  the  past  year  under  the  very 
efficient  superintendence  of  Lieut.  Austin  M.  Knight,  inspector  of  ord- 
nance, in  charge.  It  has  done  a  large  amount  of  most  necessary  and 
useful  work  for  the  Navy,  and  Lieutenant  Knight's  assistants  have  con- 
tributed greatly  to  the  success  of  the  work  by  their  attention  and  intel- 
ligence. 

The  work  has  included,  among  other  matters  of  less  importance,  the 
proof  of  guns  and  carriages  and  of  mounts  for  the  secondary  batteries 
of  ships,  the  development  and  test  of  powders  for  both  ohl  and  new 
armaments,  including  Ilotchkiss  guns  of  various  calibers,  ballistic  tests 
of  steel  material  for  gun  carriages,  gun  shields,  etc.,  the  trial  of  cast- 
steel  common  shells,  the  tiring  of  high  explosives  from  powder  gnus, 
the  ranging  of  guns  and  construction  of  range  tables,  tiie  statutory 
test  of  the  service  5  inch  breecii-loading  rifle,  the  test  of  the  Maxim 
automatic  machine  gun,  and  various  minor  but  necessary  tests  and 
trials. 

The  tests  of  all  service  guns  have  occurred  without  accident  of  any 
kind;  and  the  breech  mechanism,  giis  checks,  and  firing  attachments 
have,  after  adjustment,  proved  very  satisftictory. 

These  guns  have  been  also  used  in  experimental  work  with  new 
powders,  and  while  so  employed  have  at  times  sustained  pressures 
much  above  those  fixed  for  service.  In  tact,  our  guns  are  constructed 
to  sustain  a  chamber  pressure  at  the  elastic  limit  of  the  material  very 
considerably  abov<:4  that  now  in  use  as  the  standard  pressure,  and  the 
Bureau  is  thinking  seriously  of  the  advisability  of  increasing  the  stand- 
ard pressure  with  the  object  of  obtaining  greater  muzzle  velocities  than 
2,000  feet  per  second. 

The  usual  firings  for  the  proof  of  service  powder  have  been  held  from 
time  to  time  as  occasion  required.  As  before  remarked,  the  brown 
powder  for  the  C  inch  gun  is  satisfactory,  and  that  for  the  8  inch  guu  is 
nearly  so,  the  only  ditliculty  encountered  being  rather  too  high  a  cham* 
ber  pressure  for  the  dtnsity  of  charge  which  we  desire  to  use.  It  is 
probable,  however,  that  this  fault  will  be  satisfactorily  corrected.  The 
l)owd(T  for  the  10-inch  guu  is  still  in  course  of  development. 

Besides  the  firing  of  shells  loaded  with  wet,  compressed  gan-cotton, 
the  Bureau  fired  from  a  6-inch  gun,  with  about  1,700  feet  muzzle  veloc- 
ity, a  few  rounds  of  shells  loaded  with  a  mixture  styled  "inert  nitro- 
glycerine,'' presented  by  Mr.  S.  D.  Sinolianinofif.  Three  rounds  were  fired 
from  the  gun  without  accident.  Of  these,  one  exploded  on  impact  with 
the  water.  In  order  to  reach  any  conclusion  in  the  matter  of  firing  a 
high  explosive  from  cannon,  of  course  many  more  rounds  should  be 
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fired.  The  foregoing  experiment  is  regarded  as  interesting  but  not 
entirely  satisfactory,  and  it  s  probable  that  further  experiments  will  be 
made  with  this  mixture. 

The  ranging  of  guns  is  always  attended  with  great  delay  at  our 
proving  gi'ound,  on  account  of  the  presence  of  vessels  and  boats  in  Ches- 
apeake Bay.  The  range  of  modern  guns  is  so  great  as  to  often  make 
it  difficult  to  determine  whether  the  space  upon  which  the  shot  is 
expected  to  fall  at  the  greatt^r  distances  is  clear  of  vessels.  The  inter- 
ference of  all  kinds  of  craft  with  ranging  work  is  one  of  the  dilficulties 
which  we  have  of  late  years  experienced  at  the  proving  ground,  and 
which  limits  its  usefulness  considerably.  However,  the  5  incli  breech- 
loading  rifle  has  been  ranged  this  year,  both  for  2,000  feet  muzzle  veloc- 
ity and  for  1,700  feet,  while  the  8  inch  gun  has  been  ranged  for  1,700 
feet. 

Much  attention  has  been  given  by  the  officers  at  the  proving  ground 
to  the  settlement  of  questions  regarding  the  service  of  the  new  arma- 
ment nnder  the  conditions  prevailing  on  shipboard,  the  working  of 
carriages,  gas  checks  and  primers,  the  investigation  of  the  difficulties 
liable  to  arise  in  service  with  all  ordnance  material,  and  the  means  of 
correction.  In  this  connection  all  the  forms  of  exercise  and  drill  for 
the  new  guns,  gotten  up  by  the  Bureau,  have  been  practically  tried  at 
the  proving  ground  and  corrected  and  amended  as  experience  there 
showed  to  be  necessary. 

In  connection  with  the  test  of  guns  and  carriages  an  ingenious  in- 
strument has  been  devised  at  the  proving  ground  for  registering  the 
velocity  and  acceleration  of  the  recoil  of  guns.  This  instrument  was 
devised  by  Lieutenant  Knight  and  has  been  importantly  modified  by 
Ensign  Dashiell. 

lb  is  not  unlikely  that  a  change  in  the  location  of  the  proving  ground 
may  take  place  ere  long.  The  difficulties  of  ranging  guns  attliat  place 
and  its  somewhat  inconvenient  situation  for  general  work  make  a 
change  desirable,  and  the  Bureau  has  been  for  some  time  considering 
the  question  of  another  location.  A  conclusion  will  be  reached  in  this 
matter  as  soon  as  wo  have  full  information  on  all  the  points  involved. 

The  money  appropriated  ($10,000)  for  the  purchase  of  a  new  j)roving 
ground,  etc.,  has  not  yet  been  used. 

TORPEDO  TRIALS. 

The  Torj)e<lo  Board  provided  for  in  the  act  of  Congress  approved 
August  3,  1886,  has  been  in  session  from  time  to  time  during  the  year 
examining  plans  and  torpedoes  which  have  been  i)resented  by  various 
parties.  The  Bureau's  instructions  to  the  Board  were  printed  in  the 
appendix  of  last  year's  report,  page  270,  and  have  not  since  been 
changed.  The  following  persons  and  firms  have  appeared  before  the 
Board  this  year : 

J.  N.  n.  Patrick,  whoscj  torpedo  has  been  subjected  to  a  series  of 
trials  not  yet  finished;  M.  E.  Hall,  whose  torpedo  has  had  a  prelimi- 
nary trial)  and  Dan  i  Dudley,  whose  aerial  torpedo  and  torpedo  gun 
have  been  exhibited  before  the  Board. 

The  report  of  the  Torj)c(lo  Board  will  be  found  in  the  appendix,  page 
219. 

TIIK  IIOAVELI.  TOKPKDO. 

On  August  4, 1S8S,  the  Navy  Department  decided  to  order  from  the 
Hotchkiss  Ordnance  Com])any  thirty  llowell  tori)edoes,  with  the  right 
to  extend  the  order  to  fifty  under  certain  conditions. 
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The  above-mfMitioiied  company,  liaving  acquired  all  tbe  rights  of 
late  Floweli  Torpedo  Coinpauy,  lias  established  a  machine-shop 
Providence,       1.,  where  it  has  connnenced  the  manufacture  of 
Jlowell  torpedo.    The  company's  jiroposition  to  the  Department  con. 
tenjphites  specihc  performance  by  the  torpedoes  and  a  thoroughly 
cient  weapon  and  huinchin^"  apparatus  in  order  to  acceptance. 

TNSTlirCTION  OF  ENLISTKD  MEN. 

This  instruction  has  continued  during?  the  pustyear,  two  courses  be- 
ing jiiven  to  continuous-service  men;  one  in  mechanical  work  at 
navy-yard,  Washin^»ton;  the  other  in  torpedo  and  electrical  work 
the  *Tori)edo  Station,  ^'ewport,  Iv.  1.    A  considerable  number  of 
continuous-service  men  of  the  Navy  have  gone  through  these  coa 
and  as  a  rule  acquitted  themselves  very  creditably. 

It  will  soon  be  necessary  to  extend  this  instruction  and  to  assigi 
it  a  greater  number  of  the  men  of  the  Navy  than  is  now  done,  as 
])rogress  of  ordnance  n)aterial  renders  it  more  important  every  year  ti 
a  large  number  of  the  men  of  the  service  should  have  a  practical  worl 
acquaintance  with  the  elaborate  mechanisms  that  they  are  called 
to  handle. 

In  addition  to  the  special  instruction  which  is  now  given  the  Ba; 
is  about  to  establish  a  brief  course  in  naval  gunnery,  which  masiiiM 
given  at  the  Tor|)edo  Station,  as  no  proper  or  convenient  spot  for 
firing  of  guns  exists  at  tlie  navy-yanl,  Washington. 

No  ()i)portunily  has  yet  occurred  for  the  Departuient  to  order  thesjA* 
tematic  ordnance  instruction  ot  the  crews  of  ships  newly  conimissioiied. 
on  the  lines  indicated  in  tlie  last  report  of  the  Bureau;  bntsaohia* 
struction  is  absolutely  essenti.il  and  will  no  doubt  be  inaugarated  by 
the  Department  as  soon  as  matters  can  be  so  arranged. 

SUKMAKINK  BOAT. 

The  Department's  advertisement  and  circular  inviting  proposals  fo^ 
a  submarine  boat  were  issued  in  November  hist.  Proposals  for  two  de- 
signs of  boats  wen^  rec^eived  from  William  (.-ramp  &  Sons,  of  Philadel* 
phia.  One  of  these  designs  was  of  the  tyi)e  ordinarily  known  as  the 
'*Nordenfeldt,"  the  other  was  the  design  known  as  that  of  tiie  ^'NautilM 
Submarine  l>oat  Com|)any  "  of  New  York.  Both  of  these  were  interest- 
ing and  possessed  certain  ])oints  of  advantage;  but  as  neither  of  the 
proi)osals  contained  any  guaranty  of  ])erforniance  on  the  part  of  the 
boats  of  the  functions  required  by  the  Department,  the  proposals' were 
rejected. 

The  Department  has  since  issued  a  new  advertisement  and  circalar 
again  inviting  the  submission  of  proposals  for  submarine  boats.  The 
time  of  opening  the  bids  is  lixed  for  the  4th  of  January  next. 

TOKPEDO-BOAT. 

The  steel  sea-going  torpedo-boat  provided  for  by  act  of  Congress 
ap|)roved  Au^nist  .*>,  1880,  was  advertised  in  the  usual  way,  and  pro- 
p()s;i]s  were  received  from  the  Herresholf  ^lanufacturing  Companyi  of 
l>ristol,  it.  I.,  and  the  Vulcan  Iron  Works,  of  Chicago,  111. 

The  pro[)osal  of  the  Uerresholf  Manufacturing  Company  was  ac- 
cepted.  A  contract  based  upon  the  proposal  was  entert  d  into,  and  the 


UEPOIiT  OF  THli  SECRETARY  OF  THE  NAVV.  IDS 

Kit  is  now  in  process  of  construction  at  the  works  of  tlio  llcmshoif 
jinpuny,  at  Bristol.   Plans  of  this  boat  will  bo  I'oiuul  in  the  api)eu(lix. 

THE  STEAMER  STILETTO. 

Tbe  pnrchase  of  the  Stiletto  was  authorized  by  act  of  Conj^ress  ap- 
>roved  March  3,  1887,  and  the  boat  was  turned  over  by  the  Ilerresholf 
nu&eturing  Company,  her  owners,  in  June  last.  She  has  been  used 
u  the  Torpedo  Station  for  exercising  the  officers  and  men  of  the  ]Navy 
under  torpedo  instructions  there^  and  is  reported  as  having  been  vejy 
useful. 

THE  WORKING  OF  GUNS  AND  CARRIAGES  BY  PNEUMATIC  PRESSUBE. 

During  the  past  year  the  Department  has  contracted  w  ith  the  Pneu- 
matic Gnn  Carriage  and  Power  Company  for  the  const rutition  of  an  »S. 
inch  gun  carriage  working  by  pneumatic  pressure;  and  fur  ])iieinnatic 
machinery  and  apparatus  for  working  the  lO  inch  guns  of  the  monitor 
Temr,  and  also  tor  turning  her  turrets,  steering,  and  maintaining  on 
board  a  cold-room  for  refrigerating  puri)o.ses. 

Work  ander  these  contracts  is  now  being  prosecuted  at  t!ie  works  of 
tbe South  Boston  Iron  Company,  Boston,  Mass.,  that  ])art  of  the  con- 
Inct relating  to  turning  turrets,  steering,  and  refrigerating  being  under 
cognizance  of  the  Bureau  of  Construction  and  Itepair. 

STEEL  CAST  GUxNS. 

Pursuant  to  an  act  of  Congress  approved  Marcli  1SS7,  the  l)ei)art- 
mentissned  an  advertisement  inviting  jjroposals  for  tiie  furiiisliing  of 
threesteel  cast  high-power  guns  of  (>  inch  caliber,  one  to  be  of  Bessemer, 
one  of  open -hearth,  and  one  of  crucible  steel. 

Two  proposals  were  received  in  answer;  one  IVom  Pittsburgh  Steel 
Casting  Company  for  a  gun  of  Bessemer  steel,  and  one  Irom  the  Stand- 
art  Steel  Casting  Company  for  a  gnu  of  oi)en-hearth  steel.  No  pro- 
posal wa8  received  for  furnishing  a  gun  of  crucible  steel. 

The  two  proposals  were  accei>ted  and  coutracts  made  with  the  com- 
panies, each  of  which  furnished  a  rough  l)ored  and  turned  gun  casting 
of  the  proposed  kind,  which  was  sent  to  the  ordnance  department  of 
the  navy -yard,  Washington,  to  be  tlnished.  The  gun  of  the  rittsbiir;;h 
Steel  Canting  Company  was  received  lirst,  and  has  biMMi  niairhiiu'-rm- 
whed  and  sent  to  the  Naval  Ordnance  Proving  (iround,  where  it  will  be 
speedily  tried.  The  gun  of  the  Stan«lard  Steel  Casting  Company  was 
received  subsequently;  it  may  now  be  said  to  be  virtually  finished,  and 
will  be  shipped  very  shortly  to  the  proving  ground.  J  )rawings  of  these 
gans  will  be  found  in  the  appeiulix. 

In  the  case  of  these  guns  bidders  were  invited  to  submit  their  own 
rIesigUH,  the  only  details  fixed  by  the  i^ireau  biMiig  the  caliber  of  the 
^ns  (6  iuches),"the  weight  of  the  projectile  (UK)  poinnls),  and  the  muz- 
sle  velocity  (2,000  feet  per  second).  These  data  were,  given  in  i)ursu- 
mco  of  the  act  of  Congress,  which  rocpiired  that  the  guns  should  be 
l-iuch,  high-power,  breech-loading  ritles. 

Each  of  the  companies  established  the  external  form  of  its  gun.  They, 
lowever,  both  adopted  the  powder-chamber,  the  rilling,  and  the  breech 
aechauism  of  the  Bureau's  G  inch  rifle,  Mark  II. 

TOnrEDO  STATION. 

The  tor])edo  station  at  Newport,  K.  I.,  has  continued  during  the  year 
nder  the  superintendence  of  (Commander  (J.  K.  CocKlricii,  U.  S.  Navy, 
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The  above-mentioned  company,  havin^j:  acquired  all  the  rights  of  the 
late  Floweli  Torpedo  Con)pany,  has  establislied  a  machine-shop  at 
Providence,  K.  1.,  where  it  has  commenced  the  manufacture  of  the 
Jlowell  torpedo.  The  compa!iy-s  proposition  to  the  Department  con- 
temphites  speci lie  performance  by  the  torpedoes  and  a  thoroughly  effi- 
cient weapon  nnd  hinnchin^  apparatus  in  order  to  acceptance. 

INSTUUCTION  OF  ENLISTED  MEN. 

This  instruction  lias  continued  during  the  pustyear,  two  courses  be- 
ing ftiven  to  continuous-service  men;  one  in  mechanical  work  at  the 
navy-yard,  Washington;  tlie  other  in  torpedo  and  electrical  work  at 
tlie  Tori)edo  Station,  Xewjmrt,  11.  I.  A  considerable  number  of  the 
continuous-service  men  of  the  Navy  have  gone  through  these  courses, 
and  as  a  rule  acquitted  themselves  very  creditably. 

It  will  soon  be  necessary  to  extend  this  instruction  and  to  assign  to 
it  a  greater  number  of  the  men  of  the  Navy  than  is  now  done,  as  the 
])rogress  of  ordnance  material  renders  it  more  important  every  year  that 
alarge  number  of  the  men  of  the  service  should  have  a  practical  working 
acquaintance  with  the  elaborate  mechanisms  that  they  are  called  upon 
to  handle. 

In  addition  to  the  special  instruction  which  is  now  given  the  Bureao 
is  about  to  establish  a  brief  course  in  naval  gunnery,  which  must  be 
given  at  the  Tor|»edo  Station,  as  no  proper  or  convenient  spot  for  the 
firing  of  guns  exists  at  the  navy-yard,  Washington. 

No  opportunity  has  yet  occrurred  for  the  J)epartment  to  order  the  sys- 
tematic ordnance  instru(!ti()n  ot  the  crews  of  ships  newly  commissioned 
on  the  lines  indicated  in  the  last  rei)<>rt  of  the  Bureau;  but  such  in- 
struction is  absolutely  essential  and  will  no  doubt  be  inaugurated  by 
the  Department  as  soon  as  matters  can  be  so  arranged. 

SUBMAIITNE  BOAT. 

The  Department's  advertisement  and  circular  inviting  proposals  for 
a  submarine  boat  were  issued  in  November  last.  Proposals  for  two  de- 
signs of  boats  were  received  from  William  Cramp  &  Sons,  of  Philadel- 
phia.  One  of  these  designs  was  of  the  type  ordinarily  known  as  the 

Nordenfeldt,"  the  other  was  the  design  known  as  that  of  the  ^'Nautilas 
Submarine  l>oat  Company"  of  New  York.  Both  of  these  were  interes^ 
ing  and  possessed  certain  i)oints  of  advantage ;  but  as  neither  of  the 
proposals  contJiined  any  guaranty  of  ])erformance  on  the  part  of  the 
boats  of  the  functions  required  by  the  Department,  the  prot>osals'  were 
rejected. 

The  Department  has  since  issued  a  new  advertisement  and  circular 
again  inviting  the  submission  of  proposals  for  submarine  boats.  The 
time  of  oi)ening  the  bids  is  lixed  tor  the  4th  of  January  next. 

TORPEDO-BOAT. 

The  steel  sea-going  torpedo-boat  provided  for  by  act  of  Congress 
a])|)roved  August  .*>,  188(>,  was  advertised  in  the  usual  way,  and  pro- 
])osa]s  were  received  from  the  Herreshoft'  Manufacturing  Company,  of 
Bristol,      I.,  and  the  Vulcan  Iron  Works,  of  Chicago,  111. 

The  proposal  of  the  llerreshoff  Manufacturing  Company  was  ac- 
cepted.  A  contract  based  upon  the  proposal  was  entered  into,  and  the 
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boat  is  now  in  process  of  coubtructioii  at  the  works  of  (lie  llerrcshott' 
CoiDxmuy,  at  Bristol.   Plans  of  this  boat  will  be  found  iu  the  appendix. 

THE  STEzVMEU  STILETTO. 

<rbe  purchase  of  the  Stiletto  was  authorized  by  act  of  Coufijress  ap- 
proved March  3,  1887,  and  the  boat  was  turned  over  by  the  llerresholf 
Manufacturiug  Company,  her  owners,  in  June  last.  Slie  has  been  used 
at  the  Torpedo  Station  for  exercising  the  officers  and  men  of  the  !Navy 
under  torpedo  instructions  there^  and  is  reported  as  having  been  very 
useful. 

THE  WORKING  OF  GUNS  AND  CARRIAGES  BY  rNEU:\IATIC  PRESSURE. 

During  the  past  year  the  Department  has  contracted  with  the  Tueu- 
inatic  G.nn  Carriage  and  Power  Company  for  the  construction  of  an  S- 
incli  gun  carriage  working  by  pneumati(5  pressure;  and  for  ])uenmatic 
machinery  and  apparatus  for  working  the  10-inch  guns  of  the  monitor 
Terror^  and  also  for  turning  her  turn^ts,  steering,  and  maintaining  on 
board  a  cold-room  for  refrigerating  i)urposes. 

Work  under  these  coutriicts  is  now  being  ]>rosecuted  at  the  works  of 
the  South  Boston  Inm  Comi)any,  Boston,  Mass.,  that  part  of  the  con- 
tract relating  to  turning  turrets,  steering,  and  refrigerating  being  under 
the  cognizance  of  the  Bureau  of  Construction  and  Ivepair. 

STEEL  CAST  GUNS. 

Pursuant  to  an  act  of  Congress  approved  March  .S,  1S87,  the  Depart- 
ment issued  an  advertisement  inviting  proposals  for  the  furnishing  of 
three  steel  cast  high -power  guns  of  (J  inch  caliber,  one  tobeof  Bessemer, 
one  of  open -hearth,  and  one  of  crucible  steel. 

Two  proposals  were  received  in  answer;  one  from  Pittsburgh  Steel 
Casting  Company  for  a  gun  of  r»ess(Mner  steel,  and  one  from  the  Stan^l- 
anl  Steel  Casting  Company  for  a  gun  of  oi»eii-ht'arlh  steel.  No  pro- 
posal was  received  for  furnishing  a  gun  of  crueibU*  steel. 

The  two  proposals  were  accepted  and  contracts  made  with  the  com- 
panies, each  of  whi(;h  furnished  a  rough-bored  and  tnrned  gun  casting 
of  the  proposed  kind,  which  was  s(»nt  tt)  the  ordnance  dei>artment  of 
the  navy -yard,  Washington,  to  be  finished.  The  gun  of  the  IMttsburgh 
8teel  Casting  Company  was  received  first,  and  has  been  machine-liii- 
ished  and  sent  to  the  Naval  Ordnance  Proving  (iKnuid,  where  it  will  be 
speedily  tried.  The  gun  of  the  Stan«binl  Steel  Casting  (.'ompany  was 
n»ceive<l  subsequently;  it  may  now  bt»  said  to  be  virtually  tiin'shed,  and 
will  be  shipped  very  shortly  to  tlu»  proving  ground.  J)rawings  of  these 
guns  will  be  found  in  the  a})pendi\. 

In  the  case  of  these  guns  bidders  were  invit^'d  to  submit  their  own 
designs,  the  only  <letai is  tixed  by  the  Buhmu  being  tiie  caliber  of  the 
guns  (0  inches),  the  weight  of  the  jirojectile  (1():»  pounds),  and  the  muz- 
zle velmiity  (2,000  feet  per  second).  These  data  were  given  in  pursu- 
ance of  the  act  of  ('ongress,  which  nMjuiied  that  the  guns  should  be 
G-inch,  high-power,  breech  loading  ri(K*s. 

Each  of  the  companies  establisiied  the  external  form  of  its  gun.  They, 
however,  both  adopted  the  powder-ciiamber,  the  rilling,  and  the  breech 
mechanism  of  the  Bureau's  O  inch  rille,  Mark  II. 

TOIIPKIX)  STA'lION. 

The  torpedo  station  at  Xewpint,  II.  I., has  continued  during  the  year 
under  the  superintendence  of  <;omman(ler  C.  F.  iioodrich,      S.  Navy, 
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inspector  of  oriluauce,  in  ciiarge,  whose  progressive  ideas  and  extremely 
eflicient  iuana<?enient  have  resulted  in  very  important  progress. 

With  the  money  aj)propriated  for  the  purpose  the  principal  wharf  at 
the  station,  with  the  float  and  ferry  landing,  has  been  repaired,  renewed 
where  necessary,  and  put  in  good  order. 

The  electrical  laboratory  has  been  extended,  and  is  now  large  enough 
to  permit  lectures  and  practical  exercises  to  go  on  iu  it  at  the  same 
time,  besides  aiibrding  sutlicient  space  for  the  other  necessary  work 
connected  with  so  useful  au  establishment.  This  laboratory  is  now 
capable  of  conducting  all  the  most  important  forms  of  electrical  work 
and  research,  and  may  be  considered  as  being  equipped  iu  an  entirely 
satisfactory  manner  for  investigation  connected  with  the  application  of 
electricity  to  naval  purposes. 

The  station  now  receives  water  from  the  city  of  Newport  by  a  main 
running  across  the  harbor. 

Much  i)rogress  has  been  made  upon  the  sea-wall,  which  was  author- 
ized to  be  extended  by  Congress.  This  latter  \rork,  however,  is  a  some- 
what extensive  undertaking,  and  will  probably  require  a  fui;ther  appro- 
priation to  comidete  it  satisfactorily. 

GUN-COTTON  FACTORY. 

The  gun  cotton  factory  has  from  time  to  time  been  in  operation  as 
supplies  of  this  explosive  were  required.  The  product  has  been  xery 
materially  cheapened  since  the  factory  was  started,  the  cost  of  the  acids 
having  been  very  much  reduced,  and  as  the  supply  of  cotton-waste  is 
now  about  exhausted  it  is  proposed  to  experiment  with  a  cheaper  kind, 
which,  if  thoroughly  satisfactory,  can  be  used  in  future  production. 

It  is  thought  that  eHbrts  should  be  made  to  interest  some  private 
fii  ins  at  a  distance  from  the  Atlantic  sea  board,  and  e8i)ecially  in  one 
of  the  Pacific  States,  in  the  production  of  gun-cotton  for  military  pur- 
])Oses.  Doubtless  there  may  be  some  difficulty  in  enlisting  any  firm  in 
this  undertaking,  but  it  would  be  very  advantageous  in  time  of  war  if 
some  additional  source  of  supply  to  the  factory  at  the  torpedo  station 
could  be  relied  upon. 

The  Bureau  has  satisfactorily  demonstrated  the  practicability  of  using 
conjpressed  wet  gnn-c>()tton  as  a  charge  for  projectiles  lired  from  serv- 
ice powder-guns  of  caliber  as  high  as  that  of  the  80-pounder  inclusive, 
and  has  also  lired  several  rounds  from  the  6-inch  built-up  steel  gun, 
with  a  muzzle  velocity  of  about  1,700  feet  per  second.  It  has  not,  how- 
ever, thus  far  been  practicable  to  utilize  a  suitable  gun  for  the  exten- 
sion of  these  experiments.  There  is  no  doubt,  however,  that  gun  cotton 
ciiu  be  used  as  the  charge  of  high-power  shells,  the  difficulty  of  its 
service  ai)i»lication  lying  entirely  in  the  want  of  a  safe  and  proper  fuie 
for  its  detonation  on  penetration  of  the  target.  No  thoroughly  satis- 
factory fuze  lor  this  purpose  has  yet  been  devised.  On  the  whole,  gun- 
cotton  still  holds  its  own  as  the  most  generally  useful  and  safe  of  Uie 
military  explosives. 

The  usual  supply  of  service  torpedo  outfits  for  ships  and  boats  has 
been  manufacture*!  and  issued  as  occasion  required. 

The  s(»rvice  electrical  lamp  for  submarine  work  has  been  completed 
and  is  now  on  issue  to  ships.  Its  candle  power  is  150.  Its  voltage  is 
variable,  de[)ending  upon  that  of  the  ship's  lighting  plant. 

Th(»  Bureau  has  made  arrangements  for  securing  torpedo  search- 
light a])paratusoi  American  manufacture,  including  engines,  dynamos, 
])r<>jectors,  etc.  This  is  a  most  impoitant  matter,  and  the  detaus  of  it 
have  been  arranged  by  the  torpedo  station. 
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A  boat  and  field  telephone  kit  for  military  communication  between 
ships  and  boats  or  landing  parties  baa  been  perfected  and  will  be  is- 
suetl  to  service.  The  advice  of  the  American  Bell  Telephone  Comi)any 
has  been  received  in  the  prosecution  of  this  work  and  is  highly  appre- 
ciated. 

The  Department's  action  in  ordering  a  board  to  report  upon  the 
proper  voltage  of  the  dynamos  of  the  isavy  is  regarded  by  this  Jiureau 
as  having  b^n  a  very  important  stepin  organization,  and  if  the  report 
of  the  board  be  adopted  doubtless  the  uniformity  resulting  will  be 
most  advantageous. 

The  Bureau  has  lately  directed  the  torpedo  station  to  devise  a  suit- 
able electrical  firing  apparatus  to  be  used  in  connection  with  the  Bu- 
reau's electrical  primers  for  firing  great  guns.  It  is  thought  that  one 
or  two  small  service-firing  cells  with  power  snrticientto  all'ord  a  current 
saitable  for  firing  pritners  can  be  attache<l  to  the  belt  of  the  gun  cap- 
tain or  be  placed  upon  the  slide  of  the  gun-carriage  (preferably  the 
former).  Such  an  apparatus  would  perhaps  in  the  end  supplant  the 
spring-lock  as  the  ordinary  means  of  firing  guns,  as  its  a]>i)li(*atiou 
would  disturb  the  aim  of  the  gun  captain  less  than  the  pulling  of  the 
lock  lanyard  now  does. 

Experiments  were  made  in  this  direction  some  years  since  by  the 
Bureau,  using  various  forms  of  the  secondary  (or  storage)  battery,  but 
the  incomplete  state  of  development  which  tlie  secondary  battery  had 
reached  at  the  time  prevented  much  i>r()gress  being  made.  It  is  thought 
that  the  service  cell  on  the  whole  otters  more  advantages  as  a  source  of 
electricity  for  this  i>urpose. 

In  the  new  vessels  tlie  Bureau  will  introduce  a  circuit  for  the  simul- 
taueons  electric4\l  firing  of  the  main  battery.  It  is  intended  to  take  the 
current  from  the  lighting  circuit  for  this  purpose. 

(JHEMTCAL  LABORATORY. 

The  chemical  work  of  the  torpedo  stati(m  is  very  extensive  and  is  con- 
stantly increasing.  The  researches  with  regard  to  modern  explosives 
come  principally  under  this  head,  and  are  absolutely  necessary,  not  oidy 
in  order  to  enable  the  Bureau  to  k<vp  abreast  of  the  tiuies  in  this  most 
imiM)rtant branch  of  naval  warfan*,  but  also  in  ordt^r  tliat  the  nature  and 
value  of  the  new  explosives  as  they  come  iorwar<l  may  be  ascertained 
as  soon  as  may  be  and  a  correct  opinion  formed  as  to  t  heir  eHicieney,  for- 
eign nations  sometimes  assuming  great  elVertivcness  for  new  explosives 
which  they  may  have  discovered  or  adopted,  the  (•ai)abilities  of  which 
on  examination  are  found  in  be  not  as  gi  eat  as  was  annoiuiced. 

The  properties  of  all  explosive  substanees  known  in  the  market,  <>r 
such  as  can  l»e  maiuifactured  by  us  from  tln^  raw  material,  should  l>e 
studied  in  order  to  a  determination  of  their  real  value  in  warfare. 

The  lUireau  has  within  the  last  yejir  recpiired  thecliemi(Ml  laboratory 
to  analyze  a  number  of  speirimens  of  steel  and  other  metals  used  in  cur- 
rent ordnance  manufacture,  and  tlni  facilities  of  the  laboratory  are  now 
being  extended  so  as  to  make  it  still  more  us(*ful  in  this  direetion. 

In  this  connection  numerous  interesting  ami  valuable  experiments 
have  been  made  with  a  view  t«)  ib-termining  the  eomparative  physical 
value  of  metals  by  means  of  their  lesistanet*  to  tli'."*  shoek  dm»  to  the 
detonation  of  determined  amounts  of  explo.sivcs.  This  kintl  of  shock- 
test  seems  to  promise  V4»ry  instructiv(»  and  valuable  results,  and  the 
work  in  this  direction  is  being  |)ursued. 
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Commander  Goodrich  reports  that  the  torpedo-boat  Stiletto^  pur- 
cbased  last  summer  by  the  Department  for  the  use  of  the  station,  has 
been  of  great  value  for  the  purposes  of  exercise  and  instruction,  and 
the  advent  of  the  first-class  steel  sea-going  torpedo-boat  vrbich  is  now 
being  built  for  the  Department  by  Messrs.  Herreslioff  will  be  a  m< 
welcome  addition  to  the  plant  of  the  station  for  the  practical  instrnc- 
tion  of  classes  of  ollicers  and  men  in  the  management  of  torpedo-bcAts. 
This  branch  of  our  profession  is  a  specialty  and  can  only  be  learned  by 
persistent  practice. 

INSTRUCTION.  • 

The  usual  class  of  oflicers  received  instruction  in  the  branches  bear- 
ing upon  torpedo  warfare  at  the  station  last  summer.  The  course  was 
made  as  ])ractical  as  possible,  and,  as  a  rule,  the  attention  shown  and 
the  i)n>gress  made  by  the  officers  was  very  satisfactory.  The  course 
extends  over  only  three  months  of  time,  which  of  course  is  inadequate 
to  the  end  in  view;  but  probably  no  more  time  could  be  aftbrded  at 
present,  and  it  has  certainly  been  very  efficiently  employed. 

A  few  oflicers  were  selected  for  wliat  is  known  as  the  ailvauced  or 
h)nger  course  of  instruction.  They  acquitted  themselves  well,  ami  their 
value  to  the  service  will  be  greatly  increased  in  consequence  of  their 
comparatively  extended  knowledge  of  the  branches  in  which  they  were 
instructed. 

The  general  course  of  instruction  was  enlarged  this  year,  and  the 
number  of  lecture  topics  increased.  The  schedule  of  the  course  will  l)e 
found  in  the  report  of  ( -ommander  Goodrich  in  the  appendix,  page  203; 
and  its  comparison  with  that  of  previous  years  will  show  the  prog^ress 
made. 

At  the  conclusion  of  the  course  the  officers  were  required  to  write 
theses  in  solution  of  certain  tnctical  problems  submitted  to  them.  Th< 
pai)ers  as  a  rule  were  creditable,  and  some  of  them  were  decideai.v 
valuable.    The  list  of  subjects  will  be  found  in  the  appendix. 

Practi(!al  instruction  in  electricity^was  more  extended  than  in  previ- 
ous years,  and  as  much  practice  as  possible  was  given  to  the  classes 
the  management  of  dynamos,  lighting  circuits,  and  all  the  electrical  ap- 
paratus used  on  shipboard. 

The  class  of  officers  and  also  those  attached  to  the  torpedo  station 
had  the  very  great  advantage  of  hearing  a  course  of  lectures  delivered 
by  distinguished  specialists  on  electrical  subjects.  The  Depitlrtment  is 
greatly  indebted  to  these  gentlemen  for  the  trouble  they  took  to  prepare 
and  to  deliver  these  lectures,  which  were  of  great  value  to  those  who 
listened  to  them.    The  following  lectures  were  delivered: 

Incanilrsn'nl  laiiipH,  hy  Mr.  Jolin  Hdwoll.  of  tbo  Kdi.son  Lamp  Company. 

Tli«^  (l<'v<'l()]nnent  of  tho  dyiiaiuo,  by  i*n»f«'8Hor  Kliliu  ThomtMiii,  of  tbo  Thonison- 
lliHiston  Kloctric-  Company. 

Tract iral  systems  of  »*U'(:tri»\il  telo«jjrai»by,  by  Mr.  William  Maver,  jr.,  of  the  West- 
ern rni<.n  1'«'h'«;rapb  Company. 

Klectrical  motors,  by  Mr.  Frank  J.  Spraguc,  of  Ibo  Sprague  Electric  Railway  aud 
Motor  ('(MMpaiiy. 

The  Depaitnient  has  thanked  these  gentlemen  individually  for  the 
interest  in  the  advancement  of  the  Nav^' that  they  have  shown  by  their 
willin^^ness  to  instruct  otlicers  in  these  most  important  branches. 

The  board  on  experiments  at  the  torpedo  station  wosorgaDlzcd  by 
the  Hun^au  some  years  since  to  facilitate  progress  in  researches  with 
r(»gard  to  the  material  of  torpedo  warfare.   This  board  has  doue  excel- 
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b  work  within  tbe  past  year  and  has  handed  in  solutions  of  several 

*'        iiDi>ortant  practical  topics,  a  list  of  whidi  will  be  found  in  tbe  re- 
pofc  of  Oommander  Goodrich  in  the  appendix. 
Commander  Goodrich  calls  attention  to  the  necessity  of  extending  at . 

1 1  I  torpedo  station  the  facilities  for  the  care  and  preservation  of  torpedo 
bi    8.   To  this  end  it  will  be  necessary  to  construct  a  proper  marine 

•>  IS  '  and  covered  boat-house,  so  that  torpedo  boats  may  be  hauled 
up  out  of  water  and  stowed  under  shelter  during  the  winter,  and  at  such 
times  as  they  are  undergoing  repairs  or  are  not  in  use.  Such  an  estab- 
lishment is  a  necessity  if  we  are  to  have  torpedo  boats,  and  in  this  year's 
estimates  the  Bureau  has  asked  for  a  sum  of  money  for  the  partial  erec- 
tion of  snch  a  building,  etc. 

j:  The  staff  of  the  torpedo  station,  though  inadequate  for  the  purposes 
in  view,  is  of  the  very  best  quality,  and  has  supported  the  inspector  in 

1  charge  most  efficiently  and  intelligently  during  the  year. 
The  following  statements  are  appended,  viz: 

— Statement  shuwing  tbe  amount  appropriated  niulor  each  specific  head  of  appro- 

y nation  for  the  fn^rvice  of  tbe  Bureau  of  Onliiaiico  ilnring  tbe  fiscal  year  ending 
ane  30,  lo&S,  expenditures  during  tbe  same  x)eriod,  and  balance  remaining  on 
hand  Juno  30,  IfiHS, 

J. — St-atcment  of  the  number  of  davs'  labor  and  cost  thereof,  from  July  1,  1887,  to 
Jane  30, 188y,  at  tbe  respective  navy-yards  and  stations,  chargeable  to  tbe  Bureau 
7       of  Ordnance. 

I  C. — ^AniouutB  exj^ended  during  Ibe  fiscal  year  ending  June  30,  lc;8>?,  from  tbe  appro- 
f  priationB  under  tbe  Bureau  of  Ordnance,  for  civilians  employed  on  clerical  duty, 
,i  or  in  any  other  capacity  tban  as  ordinary  meebanics  and  workingmen. 
V;  D. — Abstract  of  otfers  for  furnishing  supplies,  and  which  were  contracted  for  by  the 
Bnreau  of  Onlnance  during  tbe  liseal  year  ending  June  30,  It^S^  noting  contract** 
/        a  wanted  thereon. 

The  officers  attached  to  the  r»nreau  are  well  known  to  the  Depart- 
ment for  their  hijjh  intelligence  and  industry,  and  they  have  been  of 
^  the  greatest  <issistance  in  the  })rei>aration  and  })rosecuti<)n  of  the  im- 
portant work  that  has  been  from  time  to  time  committed  to  them. 
Commander  A.  D.  McCormick,  T.  8.  Navy,  has  been  for  the  last  three 
t  years  insiKK5tor  of  ordnance  at  the  Washington  navy-yard,    flis  term 
i>f  duty  at  that  station  has  just  expired,  and  the  liureau  desires  to  re- 
cord its  high  appreciation  of  his  services  and  ellorts  while  occupying 
that  most  difficult  and  resi)onsible  post. 
The  clerical  force  of  the  Bureau  lias  performed  its  duties  with  intel- 
'  ligence  and  zeal. 

i  I  am,  sir,  your  obedient  servant, 

-Montgomery  Sicard, 
j  Chief  of  Bureau. 

lion.  William  C.  Wiiitmcy. 

iSecretary  of  the  Savy. 
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A. — Statement  shoicing  the  amount  appropriated  under  each  specific  head  of  appropriaHoit 
for  the  8en?ice  of  the  Bureau  of  Ordnance  during  the  fiscal  year  ending  Jutie  1888, 
expenditures  during  the  sameperiodj  and  balance  remaining  on  hand  June  30,  1888. 


Appropriation. 
• 

Appropri- 
ated. 

Expended. 

Balance  Jane 

30,1888. 

1126,400 
15,000 
24,526 
5,000 
67,000 

1101,763.68 
13,850  66 
24,200.56 
4,000.04 
49, 000. 78 

$24,636.32 
1, 140.M 
S24.44 

.H 

8,790.33 

228, 726 

103, 832. 72 

34,892.2^ 

The  amounts  expended  were  * — 

For  labor  $126,267.27 

For  material,  etc   67, 565. 45 

•  193, 832.  Ti. 

The  balances  remaining  are  all  needed  to  meet  oatstanding  obligations  or  fature 
requirements,  except  the  balance  under    Civil  establishment." 


B.—Statement  of  the  number  of  days*  labor  and  cost  thereof  from  July  1, 1887,  to  June 
1888,  at  the  respective  navy-yards  and  stations  chargeable  to  the  Bureau  of  Ordnance. 


Navy-yards,  etc. 


Portsinonth  

BoAton   

New  York  

Leajnie  Island  

Wasbiogton  

Norfolk  

PcDsacola    

Mare  Island  

Key  West,  Fla  

Naval  orduanco  proving  ground 
Torpedo  station  


Number 
of  days' 
labor. 


1,405 
1,006 
9,260 
504 
178,088 
3,028 
318 
2,400 
31 

11,248 
10,824 


Coat  of 


$3 

2 

22,^.-. » 

1.278.M 
408,686.21 
8,  U7i>.ai 
480.11 
6^00II.U 
76.11 
14, 171  "* 
20,241 


218,  740  I  tm  ^ 


*ExcluRive  of  expenditures  from  special  appropriations,  new  steel  oroiMTS,  etc 
tlUclades  labor  on  the  new  steel  cruisers,  etc. 
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C.-^AmowUi  expended  during  the  Jiacal  year  emUnff  June  1888,  from  the  appropri- 
mHone  under  the  Bureau  of  Ordnance^  for  civUiiniH  tmploijcd  on  clerical  dnty^  or  in 
any  other  capacity  than  as  ordinary  mechanics  and  workingmen. 


Bating. 


rfolk  

kTB  IsIUld  

▼Ill  OrdnaDC^. 
JtorintL  (r  round 
Toipedo  Station.. 


1  writer  (6  months)  

1  writer  (3  months)  

1  clerk  

1  clerk  :  

1  writer  

1  writer  

1  copyist  

1  copyist  

I  tele^n^ph  operator  

1  draughtsman  

1  draujebtsman  

1  draujehuman  

1  draughtsman  

1  assistant  draughtsman  

1  foreman  

1  dranghtsman  (5  months)  

1  assistant  draugHtsinun  

1  assistant  draughtsman  (197^  days)  

1  writor  (177|  daj  s  )  

1  special  hand  (10  days)  

1  toulkeeper  and  onluauce  man  

1  electrician  (1^  davrt)  

1  quarterman  macliinist  

1  quarterman  machiniMt  

1  quarterman  machinist   

1  quarterman  m(>hl(>r  

1  quart4>rnian  machinist  ('JO  days)  

1  quarterman  blacksmith  (7  months)  

1  leadingmun  natteni-maker  

1  leadintnnan  laboratorian  

1  coppersmith  in  rharjio  of  rollini;  mills  (1058  days)  

1  sui>erint<'nd('ut,  now  couHtnu'tidn  .*  

1  leading  joiner  

1  quartt;rman  lal>on*r  

1  quarterman  l;ih(ir«'r   

1  foreman  labon-r  CijJ  days)  

1  leading  painter  (2^  days)   

I  Heading  brie kma!<oii  (KiHj  days)  

1  draughtsman  (121  days)'   

1  draughtsoiau  v2.V2  day«)  

1  writer    

1  dork  

1  writer  

I  1  writer  


I  chemist  

1  clerk  

1  draughtsn)an . 

Total  
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D. — Abstract  of  offers  for  furnishing  supplies  and  which  were  contracted  for  by  the  Bureau 
of  Ordnance  darintj  the  fiscal  ytar  ending  Jane  :50,  IdSd,  noting  contracts  awarded 
thereon. 

Navy-yard,  Wasliiugtou,  D.  C.   (Under  advertisement  dated  June  4,  1887.) 
Cement : 

J.  M.  Wlieatley   $:>,890.00 

*  J.  M.  Wheatley   2, 21K).U0 

J.  M.  Wheatley   3, 11.5.  W 

George  L.  Neville   3, 785.  On 

John  Miller   3,815.W 

Broken  Htoue : 

Andrew  Neville   3,  300. 0(» 

Andrew  Neville   3,6OO.0l» 

H.  P.Gilbert   3,360.W» 

*E.E.  Barnes   2,7t»0.W» 

George  L.  Neville   36,  000.  OU 

A.  J.  Howell   4,180 

A.J.Howell   4,  .ice 

John  Miller   3,600 

Sand : 

Andrew  Neville  (at  wharf)   900. 00 

Andrew  Neville  (at  building)   1, 012. 50 

E.  E.  Barnes   1,1-^5.00 

George  L.  Neville   7, 500. 00 

*  John  Miller  (sample  No.  1)   I,0l2.£il» 

John  Miller  (sample  No.  2)   82C-.  00 

Piles: 

L.A.Clarke   846.00 

Church  &  Stephenson   1 , 800. 00 

Wheatlev  Bros   1 , 440.  UO 

Wheatley  Bros   1, 800. 00 

George  L.  Neville   1, 206. 00 

*  W.  W.  McCullough   702.  W 

D.  A.  Gillies   900.00 

Nails,  zinc,  and  shutter  pivots : 

J.  B.  Randall   3:12.  IC 

•Robert  Boyd   303.36 

Glazing : 

*  Arthur  E.  Rendle   4, 000. 00 

Georgia  vellow  jiine. 

Willet  4Sr.  Libbey   494.25 

Church  &  Stephenson   3117. 17 

Wheatlev  Bros   4ri5.43 

William  D.  (iill   485.4:1 

*George  L.  Neville   441.30 

W.  W.  McCullough   441.30 

John  Miller   &50.&6 

Pine  lumber: 

•Willet  &  Libbey   4, 304. 83 

Church  &  Stephenson  (informal)     4,099.97 

Wheatlev  Bros   4,67.^.  17 

William'D.  Gill   5,357.75 

George  L.  Neville   4, 690.  f& 

W.  W.  McCullough  :   4, 620. 17 

John  Miller   5,488.23 

Navy-yard,  New  York  (bids  invited  Septenibor  14,  1867). 
Repairs  at  Ellis  Island,  New  York. 

*Henry  DuBois'  Sons   2, 895. 18 

M.  Engle  &  Co   3,000.00 

O'Connell  &  Coffey   4,890.  00 

John  W.  Flaherty   3, 050. 00 

Cofrode  &  Evans  _   7,120.00 


*  Aw  arded. 
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Estimates  of  appropriation  n  minind  for  them-vicc  of  t  ho  fiscal  year  cndinff  June  ;50,  181)0, 
hif  the  Bureau  of  Ordnance,  Xanj  ' Department, 


DeUiled  oljectof  cxpcnditaro,  anil  explanations. 


.  EKtiinatod 
jniiiouutwhich 
I     will  be 
;  required  for 
;earh  detailed 
j    object  of 
!  expenditure. 


Chief  clerk  (July  11,  1888, 11.  S.,  p.  :o,  sic.  41G)  

UmuicbtiiDmn  (same  actn)  

Oneaiwintant  clranizhtMiiiiUi  (Julv  11.  188t<)  

One  cltrk  af  cIuhh  llnee  (July  11,        U.  S.,  p.  27,  sec.  1C7) . . 

One  clerk  of  cIuhh  t v(»  (Miine'arts)  

Onerlerk  of  claitM  one  (Julv  11.  l«tjt<)  i 

Oueclurk  at  ^l.J.OO  (Julv  11,  Irtrtrf)  i 

One  eopyiHt  (July  11.  iys8)  

One  arai^taut  nii'»«enfier  (July  11.  Ith'A,  U.S.  ,p. 27,  see.  1G7) 

Ouo  Uborer  (Manie  act8)  

.  kicreaso  Aubmittetl  :— 

To  salary  of  I'liief  clerk  (Hubmitted)  


$1,800.00 
1,800.00 
1,400.00 
1.  (MM).  00 
1,  400. 00 
1, 200.  <M) 
]»000.(H) 
iN)0.  00 
720. 00 
060.00 


OKl>NANrK  AXP  UltPNANCK  KT011E8. 

Vir  procnrinfT,  produ<'in^,  prc.scrvint;,  and  bandlinj;  onl- 
)anc4«  niiiteriul :  for  tin*  armament  of  nhipH:  for  fuel, 
tMiIif  and  inaterini,  and  lalior  to  Im'  used  in  the  jieneral 
work  of  tbe  Oidnanee  Dcpaitnient :  for  furniture  at 
■nffaKineM,  ut  th»'  Ordnance  l>ork.  New  Yt»rk.  and  at  tlic 
Nkval  Ordnance  Hatt«'rv  ami  Pri»vinu  Gnnind,  and  for 
przeri  to  entiHtt-d  nii'U  for  I'xcrllenc.e  in  oidunnce  exer- 

clai  and  tarnel  piuclirc  (Si-ptemlwr  7.  1^8^)  

For  iroof  of  naval  iiriiianientH  (September  7,  1SS8)  

For  O'w  wburf  and  ai>proacbcrt  at  Cranes  iHland,  Nor- 

folkUarbor  (Hubmittt  d)    

NOTB^'I'be  old  wharf  iH  badly  dcrayt  il  and  worn  ;  and 
from  thi  tilliii;;  in  of  channel  im  »<-ees>ible  only  at  hi}:li 
water.  U  will  requite  at  lea^t  $.'>.(•()()  dred;:e  a  channel, 
which  fnni  itM  location  will  till  in  with  mud  alm(»Ht  \\a 
fkat  aa  it  ii4  n'liioved.  It  in  therefoi«>  recommended  that 
theoldwiarf  bi*  abandoned,  and  a  new  whaif  built  fuither 
ont.tbeeni  to  Ih;  in  deeper  w  ater. 
Main  and  <eeondaiy  l»a:terii's  eempb  te.  of  tl>e  new  types. 

for  two  <f  the  Hhips  ni>w  in  MiM  viee  (.-p.bmitted)  

Towarda  th<  p  iieral  aiinament  o(  th*-  Navy  \\ith  moilern  i 
aecondarvbatterieH  and  hmall-arniM  : 

24  niachitiM'annon  (»f  m«)di-tn  ealilMT  Hiiliniitted)  i 

10  niuaketcatiber  muet:uie  uhmh  (.-iti>!:iilt«  iI )   

1,000 nia::atioeritieH,  equipmriits.  :miiI  aiMnmiiition  (hiiI»- 

mitted).^  

4(X)  naval  chlet  nia;:azin(>  ritb-H  <sul)initt<  d)  

Oneateel  hIu-11  lubter  of  alxmt  fi^'  t(»n.>«  diH)»Iai  enieut.  \«iih 
c«rryin;t  capaoty  of  about  4'!  tons  t-ulniiitled»  

NoTK. — ThealHX  e  lighter  is*  leqiilred  f«)r  carr\  inir  MhelU 
fh>ni  tbe  rnujiazin*.  KIUm  I^4land,  New  York,  to  and  from 
■hips  and  the  nav,\  yaid.  j 

ir.i-Aii>  <"i:i»x.\N<  i:.  ! 

Xeceaaarv  repairH  to  ordnance  buibiinu'«.  maiia/ines.  ^un 
parka.  f>OHtM.  li^^hti-r',  w  har\  «  s.  niaehin«'ry.  and  otin-r  ob- 
jecta  of  tbe  like  chaMeter  (Septi-ml««-r  7.  l^^"<^  


74, 40;).  on 
27.  5O0. 00 


34. 7:»0.  00 
«,  00<».  00 


KM  Kl'M  rni:i-s. 

Labor,  material,  freight  anl  •■x]>re'i«i  ehaiu''^;  jreueral  care 
of  and  lepaicM  to  ;;i(»und.*.  buihiin::^.  and  wtiarveH:  iNiat^; 
inatniction:  instrumentM  tonN:  tutnitnre:  experiments, 

and  tenenil  f-<irpi  «lo  iHitii's  i.^ieptemlMM  7,  1^<^H)  ..,  

KoTP. — The  torjiedo  Htall»n  Iimj^  developed  verv  rapidly 
within  the  p'.!Mt  few  year-i.  ntre-^-itatiiiL'  a.«.ome»liat  lar;:er 
appropriation  for  eiiirent  ]jiriiO'.e.-.  The  humi  usually 
granted  ($.'>o.  OiiO)  is  to<i  Kuiall  It  ^).ouId  in  Juf^tiee  t>i  the 
work  b«»  inci eased  to  ^rrO.iiiio. 

For  enlar;;in^  tori»edo-]»oat  hoi.,»»  to  leeeive  the  Stil*ttn, 
and  Other  torprtbi  l»oat»  Mubmnt  ih  

For  torpwlo-lwjat  marine  railway  »ii)M;Mtt«-d>  

Note. — Tlie  two  precedni*:    ii-ms  ai»»  imperatively 

necessary  tor  tbe  pivMrvatiou  of  t%rpedo  luiatM. 


Total  amount 

approjiriated 
under  each 
head  of  ap- 
propriation. 

Amount 

for  the 
current  tlHcal 
vear  ending 
June  30, 1860. 

450. 00      $12, 930. 00 


GO,  OiXt.  00  ■ 


r>.  ouo,  oo 

5.  000.  uo 


1.10, 000.00 
6, 000. 00 

r>,  000. 00 


222,  r»oo.  00 


$12,480.00 


5U,1.'»0.00 


253, 000. 00 


15.000.00  15.000.00 


70.  000. 00 


65, 700.00 
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Estimates  of  appropriations  required  for  the  service  of  the  fiscal  year,  etc. — Continood. 


Detailed  object  of  expenditure,  and  explanations. 


Estimated 
amonnt  which 

wiUbe 
reqaired  for 
each  detailed 

object  of 
expenditure. 


COlfTIKOBHT,  OBDNANCB. 

Miscellaneons  items,  viz :  Freight  to  foreign  and  home  sta- 
tions; advertising;  cartage  and  express  charges;  re- 
pairs to  fire-engines ;  gas  and  water  pipes ;  gas  and  water 
tax  at  magazines ;  toll,  ferriage,  foreign  postage,  and  tele- 
grams to  and  from  the  Bureaa  (act  Sept.  7, 1888)   

NOTB.— The  usual  amount  ($5,000)  appropriated  under 
the  above  head  is  insufficient.  A  deficiency  appropriation 
of  |3,000  additional  has  just  been  made  for  the  year 
1887-  88,  and  it  is  found  that  a  still  further  deficiency  for 
that  year  will  probably  exist  when  all  the  accounts  m>m 
foreign  stations  are  in. 

CIVIL  ESTABLISUHEIIT. 

Navy-yard  Portsmouth,  N.  H. : 

One  writer  (act  September' 7, 1888)  

Navy-yard,  Boston,  Mass. : 

One  writer  (same  act)  


Total  amonnt 

to  be 
appropriated 
under  each 
bead  of  ap- 
propriation. 


iJavv-yard,  New  York : 

One  clerk  (same  act)  

Navv-yard,  Washington,  D.  C. : 

One  clerk  (same  act)  

Two  writers,  at  $1,017.25  each  (same  act)  

One  draughtsman  (same  art)  

Three  draughtsmen,  at  $1,081  each  (same  act) . . 

One  assistant  draughtsman  (same  act)  

One  foreman  (same  act)  

Two  copyists,  at  $720  each  (same  act)  

One  teleeraph  operator  (same  act)  

Navv-yard,  Norfolk,  Va. : 

One  clerk  (same  act)  

Nayy.yanl.  Mare  Island,  CaL  : 

One  writer  (same  act)  

Naval  ordnance  proving  ground,  Annapolis,  Md. : 

One  writer  (same  act)  

Torpedo  station,  Newport,  R.  I. : 

One  chemist  (same  act)  

On«  clerk  (same  act)  

One  draughtsman  (same  act)  


Note. — The  above  estimate  increases  the  pay  of  the  clerk 
($200)  and  principal  drauirhtaman  ($255)  at  the  Washington 
navy-yard.  These  are  very  laborious  and  responsible  posi- 
tions, and  are  filled  by  most  efficient  and  excellent  men, 
who  should  have  the  rate  of  pay  estimated  for. 

1NCUEA8E  OF  THE  NAVY. 

ArmammC— Towards  tho  armament,  of  domestic  manu- 
facture, for  the  vessels  authori/.ed  by  the  act  of  March  3, 
1885;  of  the  vessels  authorized  by  sections  land  2  of  tho 
act  of  August  .S,  1886  :  of  the  un'tinished  niouitors  men- 
tioned in  section  3  of  tho  same  act ;  of  the  Mianto7wmoh  ; 
of  the  vessels  authorized  by  tbo  act  approved  March  3. 
1687,  and  of  the  vessels  authorized  by  the  act  approved 
SeptemlMjr  7,  1888  (act  Sept.  7,  1888)   

Qun  vlant. — Amount  required  to  complete  the  construction 
and  equipment  of  the  ordnance  shops,  offices,  and  j;un 

{tlant  at  the  Washington  navy-yard— to  be  made  availa- 
de  at  once  (submitted  '  

Note. — The  above  amount  is  required  in  addition  to  the 
sum  appropriated  for  the  purpose  specified  by  section  8  of 
the  act  approved  August  3,  1886. 
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$500.00 

500.00 

1,400.00 

1, 800.00 
2.034.50 
1,800.00 
8, 243. 00 
772.00 

2,  lae.  00 

1,440.00 
900.00 

1, 200. 00 

1, 017. 25 

J,  017. 25 

2, 500. 00 
1, 200. 00 
1,  500.  00 


$10,000,00 


♦5. 


24, 980. 00 


4.077,000.00 
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APPENDIX. 


TORPEDO  STATION,  NEWPORT,  E.  I. 

October  27, 1888. 

s  I  bave  the  honor  to  Hubmit  tho  following  account  of  the  work  done  at  this 

daring  the  post  twelve  months : 
^  the  date  of  the  last  annual  report  the  station  has  lost,  throngh  detachment, 

aable  services  of  Lieut.  J.  B.  Murdock.    Mr.  Murdock's  term  of  duty  here  was 

1  by  a  great  development  of  the  apidications  of  electricity  to  naval  purposes. 

8  to  his  coming  the  station  was  of  little  or  no  moment  in  the  electrical  world ; 
vW  widely  recognized  as  an  important  laboratory  of  practical  research.  I  can 
«*V  too  highly  of  his  happy  combination  of  theory  and  practice. 

t    cen  at  present  are  : 

wMiaut  Commander  G.  A.  Converse,  principal  assistant  inspector  of  ordnance, 
itorin  high-speed  engines. 

.  W.  I.  Moore,  assistant  inspector  of  ordnance,  just  arrived  and  preparing  to 
-  Lieutenant  Kohrer. 

,  Karl  Kohrer,  assistant  inspector  of  ordnance,  superintendent  of  tho  guu- 
.  iaictor>*. 

.  G.  F.  W.  Holman,  assistant  inspector  of  ordnance,  instructor  in  torpedoes. 
.  Hamilton  Hutchins,  assistant  inspector  of  ordnance,  instructor  in  electricity. 
.  C.  McK.  Winslow,  assistant  inspector  of  ordnance,  assistant  to  torpedo  officer, 
n  J.  A.  Dougherty,  assistant  inspector  of  ordnance,  assistant  to  electrician, 
on  John  C.  Wise.* 

Assistant  Paymaster  F.  II.  Clark. 
^*harles  H.  Munroc  [S.  U.  Ilarv.],  chemist  to  Torpedo  Corps,  instructor  in 
'es. 

•  A.  A.  Phelps. 

BUILDINGS  AND  PLANT. 

principal  wharf  at  the  station  has  been  reconstructed  and  the  crane  repaired. 
Ltension  of  the  electrical  laboratory  ^vas  completed  last  fall.   This  important 
is  now  large  enough  to  permit  oi'  lectures  at  one  end  and  practical  exercises 
other,  simultaneously.    A  well  planned  and  eijuipped  room  in  the  basement 
ates  photometric  work  an<l  the  comparison  and  standardizing  of  various  forms 
w  antl  arc  lamps.    The  tower  of  tho  laboratory  has  been  most  convenient  for 
Bting  otlicerN  and  men  in  the  use  of  the  search-light  in  all  weather. 
iHlaud  is  n<»w  well  lighted  at  night.    Hesides  the  glow  and  arc  lamps,  men- 
lant  year  H  report,  a  4(K)  candle-power  incandescent  lamp  has  been  mounted 
.  ntable  which  will  atlbnl  valuable  protection  to  public  property, 
natation  has  been  connected  with  the  Newport  water- works  by  a  3-inch  main 

acn)ss  tho  northern  entrance  to  the  harbor, 
lb  work  has  been  done  on  the  nea-wall,  under  special  appropriation;  but  tho 
tnde  of  the  undertaking  was  not  fully  realized  at  the  outset,  or  a  larger  sum 
.  have* been  asked.  The  work  as  done  will  leave  nothing  to  be  desired  from  the 
.point  of  utility,  being  strong  though  rough.  It  is  very  doubtful  whether  the 
ete  repairs  can  be  etlected  in  a  iiroper  manner  for  the  sum  appropriated.  The 
ita  of  last  year  was  closely  made,  but  the  money  requested  was  not  granted. 

GUN- COTTON. 

BW  set  of  dies  has  been  made,  so  that  each  block  of  gnn>cotton  is  stamped  with 
ite  of  its  manufacture  an<l  the  number  of  the  run  or  charge.  By  this  device 
loek  may  be  traced  back  to  the  particular  materials  uscmI,  and  even  to  the  gen- 
(mospheric  conditions  prevailing  at  the  time  of  its  making;  a  valuable  aid  to 
ling  stability  tests  ranging  over  a  long  period  of  time. 

I  more  expensive  waste  on  hand  u)!  to  the  present  moment  is  now  exhausted 
trial  is  making  of  cheaper  material,  which  is  believed  to  bo  eciually  good. 
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The  (lifTiculty  of  transporting  this  safest  of  all  explosives  still  contiuae 
withont  justification.  In  war  time  it  wonUl  he  snicidal  to  tolerate  snob  m 
striction  for  a  single  day.  Were  wet  gun-cotton  in  the  least  daDgerous,  tl 
not  be  said. 

The  recommendation  of  a  year  ago  is  renewed,  that  steps  bo  taken  to  &e 
manufacture  of  gun-cotton  by  private  firms  on  the  Pacific  slope,  aud.  in  the  i 
point  somewhat  removed  from  the  coast. 

There  is  no  risk  in  using  gnu-cotton  in  shells  from  powder  guns.  This  fac 
needed  dem<mstration,  still  it  was  necessary  to  convince  ourselves  iudepeoc 
the  experience  of  others.  As  in  so  many  other  questions  of  practical  gnnuen 
base  fuze  is  sorely  needed. 

Another  yearns  experience  and  many  experiments  confirm  us  in  our  opinic 
high  and  lasting  qualities  of  this  service  explosive  as  expressed  in  my  auniu 


The  current  demands  for  tori>edo  ontfits  have  been  promptly  mot.  The  out 
remains  unchanged.  Of  the  progress  of  the  defense  mine  the  Bureau  hasbc 
aware  from  time  to  time.  There  is  but  one  detail  in  this  equipment  wbii-h 
satisfactorily  passed  the  ordeal  of  repeated  experiment.  When  this  gap  is  brid 
supply  of  ilefense  mines  to  ihe  service  can  begin  at  once.  Tho  exp«>riiiiei 
this  mine  have  covered  a  long  ]>eri(xl,  but  time  here  is  so  much  taken  np 
struct  ion  that  research  alwa>  s  sufters. 

The  service  diving  lamp  is  now  an  article  of  issue.  It  has  a  constant  cand! 
of  150.    Its  voltage  is  variable,  depending  on  that  of  tho  ship^s  incandescei 

The  Department  is  to  be  congratulated  upon  having  eflected  business  arran 
with  a  leading  Anicriean  firm  by  which  it  can  secure  complete  and  efficient 
tions  of  search- light  apparatus,  includingengines,  dynamos,  and  projectorsof  i 
manufacture.    To  this  result  the  station  has  largely  contributed. 

D(q)endent  on  tht)  i^urean's  formal  ap])roval,  is  a  proposed  boat  and  field  ti 
kit,  lately  submitted  by  this  station.  With  this  kit  communication  can  I 
tained  between  two  ships  at  anchor,  or  between  a  ship  aud  her  battalion  odi 
betwei'U  the  base  and  the  front  of  military  operations. 

The  sehenie  is  very  simple  and  the  apparatus  light  and  efficient.  For  assie 
prosecuting  this  research  the  station  is  under  deep  obligations  to  the  Ameri 
Telephone  Company. 

The  electric  motor  for  training  one  of  the  r// icavo'*  8-incli  B.  L.  Rs.  is  i: 
vanced  state.  The  <;lectric  motor  has  a  wide  area  of  usefulness  on  boanl  sli 
ing,  as  it  does,  peculiar  advantages  under  almost  every  hea<l.  It  is  light,  < 
nearly  noiseless,  always  ready  for  work,  reasonably  efficient,  and  it  dws  not 
surrounding  air,  while  the  conductors  can  be  quickly  n>paired  if  cut  by 
valuable  feature  in  time  of  action.  It  will  certainly,  if  slowly,  replace  niai 
auxiliary  steam-engines  no^  distributed  about  our  ships,  beginning  with 
but  occasional  use. 

The  launch  dynamo  is  still  on  paper.  It  wiis  thought  that  the  Parsoi 
electric  generator  might  fulfill  the  conditions,  being  exceptionally  light  i 
pact.  The  (»ne  with  which  we  experimented  was  found  to  be  wasteful  of  s 
rather  noisy.  The  latter  disadvantage,  if  too  great,  might  be  fatal  in  a  toq 
or  in  a  launch  employed  in  eouiitermining.  'A  satisfactory  engine  and  dyi 
be  developed  by  next  spring  ready  for  issue  as  a  service  article. 

All  of  these  electrical  i)rol»lein8  hung  fire  for  many  months,  awaiting  the 
of  a  standard  voltage  by  the  I)ei)artnient.  Provisionally  the  recomineudat 
late  dynamo  board,  that'  all  the  dynamos  have  a  constant  potential  of  eight; 
the  terminals  of  the  machine,  has  been  followed  by  the  Bureaus  interested  ii 
ter,  without  the  formal  approval  of  the  Department.  It  is  hoped  that,  evei 
directed  by  the  D«'partmeiit,  this  practice  may  continue  until  it  will  be  inipi 
electric  lighting  companies  to  burden  the  Navy  with  as  many  different  v< 
happen  to  suit  their  commercial  convenience. 


Tho  increased  facilities  afforded  by  tho  now  extension  and  by  the  addit 
eral  important  instruments  have  titti'd  the  electrical  laboratory  at  the  s 


for  the  service  should  be  sent  here  for  trial  before  being  accepted  by  theDe] 

A  No.  2  Edison  shunt  dynamo  has  been  mounted  in  the  dynamo  room, 
uselnl  in  laboratory  and  photometer  work,  in  lighting  machine-shop  on  d 
etc.    It  is  a  very  g(M)d  <lynamo  of  its  type  an<l  size. 

Messrs.  Arniington  &,  8iins  are  building  an  engine  for  ns  which  will  p 
power  over  a  considerable  r.ing«^  at.  the  disposal  of  the  electrician. 


for  1887. 


OUTFITS  FOR  8IIIP8. 


ELKCTRICAL  LABOKATORY. 
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>  atora^o  battery  is  omorgiu^;  from  the  tribulations  incident  to  the  early  stages 
■a  invention  It  may  bo  usefni  on  board  ship  in  a  nnuiluT of  way^,  as,  for  instance, 
npplyiuff  a  limited  nuiubor  of  day  lamps;  in  fiirni»liin^  a  current  for  torpedo 
kUliiion;  for  firiujj  jiuns;  for  Ki«jiiallii|r ;  possibly  in  launches,  etc.  Locally,  a 
"aj^e  battery  will  b  *  of  importance  in  yicldln*?  a  steady  current  for  delicate  photo- 
lie  work.  Alto;rethcr,  it  wouUl  srcm  as  if  an  investigation  into  the  merits  and 
vactcristics  of  the  principal  forms  of  secondary  cell  would  benetit  the  naval 

00. 

C 1 1 K  M I C  A  L  LA  IJt  >  R  A  TO  K  Y. 

lie  activity  of  this  branch  of  the  station  maybe  best  ^jrasped  by  ^lancin^  at  the 
of  completed  researches  jjjiven  later,  wherein  a  large  numbe  rare  seen  to  have  been 
chemical  nature.  It  is  in  this  n'conl  that  the  chemical  hiborat<»ry  wouhl  lind  its 
ftcation,  were  any  nee<led.  The  faithful  labors  and  technical  skill  of  Professor 
ree  have  been  of  great  value  to  the  JJureau,  both  in  the  lines  of  analysis  and  of 
jcU. 

zpect  to  be  able  to  improve  the  chemist's  facilities  during  the  fisral  year,  by  ju- 
■18  re-arranging  of  t!ie  labfiratory  sj>a(:e  so  that  special  work  may  gt>  on  witiiout 
option,  the  apparatus  for  certain  standard  analyses  being  permanently  and  con- 
•aAtly  mounted. 

leof  the  most  im])ortant  fiincti<ms  which  thisstation  should  perform  isthestudy 
-a«  properties  of  all  exph)3ivn  substances  known  in  the  market,  or  such  as  can  be 
afactured  here  from  the  raw  materials.    This  should  be  done,  not  becau-'e  wo 
vflxpect  to  obtain  a  better  eX]>losive  lor  general  service  use  than  gun-cotton  (forthat 
lability  is  Rom(?what  remote),  but  that  the  real  value  of  the.se  explosives  may  be 
riuined  and  deMu»n.sirate<l  before  the  ollicers  of  our  Navy.    In  the^<edays  of  fre- 
t  annouiicemiMit  of  new  explosives,  for  which  extraordinary  ])ower  and  proper- 
ftn*  claimed,  it  may  happen  that,  in  action,  the  statement  that  the  enemy  pos- 
I  fh»*se  extraordinary  explosives  may  have  such  a  moral  ellect  as  to  ])araly'ze  the 
king  force  or  to  deter  it  from  making  an  assault.    This  wouhl  not  occur  if  the 
«  characters  of  the  substances  were  known. 

^'i  have  beiMi  much  ham|><Ted  in  our  endeavt)rs  to  carry  on  this  work,  owing  to  the 
ulty  of  .si-ciniiig  transportation  here  for  m«t<'rial  coming  fnmi  New  York,  but 
DM'cms  to  he  no  dilliculty  in  obtaining  supplies  from  the  various  manufacturers 
delivere«l  in  that  port. 

ny  ♦•x]wriinents  on  iIm'  method  pro])os(Ml  for  testing  the  integrity  of  niftals  and 
I  ri*sistani-e  to  Nlnn'k  by  means  »)f  dt-ionating  explosives  Ijave  he(>n  nnide  with 
inieiis  of  iron,  sieel.  and  aluminum  bronze  ol'  known  chemieal  eomposititin  and 
rrfical  ])ropi'rties,  which  have  b«'«Mi  snpplied  by  thf  Tnitid  States  Iron  and  Steel 
itiiig  I»«)ard,  tin*  I'liitt'd  Siun-s  naval  in«*pertors  of  steel,  and  the  C'owles  IClcctric 
eltiiig  and  Ainininnm  (.'ttnipany.  Although,  iVom  the  nature  nf  iliings.  no  ]>recise 
.cliisiitiis  ean  be  drawn  utiiil  a  very  lari^e  nnniber  of  exp«>i inieiits  havi*  been  made, 
the  r«"»ul's  already  <»lit;iin«  d  show  that  tin-  nieiln)  I  is  a  very  ]>romising  »mio  and 
jly  to  lie  of  I'Xtrc  nif  valne. 

n  the  course  of  ex  jnMinn'ni>  to  d<*ti'rrnijie  theamount  of  nH)istuie  gnu-cotton  niight 

tain  and  y»rt  he  di  tunatfil,  rrnfrssor  Mnnn  bserv«'<l  sons»*  wond«*rfnl  and  iiiter- 

ug  wave-liki'  ell'Tis  ])rodn<  I'd  hy  tin*  fxplo.sion.  With  the  nni-i'uu's  permission. 
iwasgivi'U  Ut  the  pnldi*- thrnn^ih  I AuMTiean  .journal  of  Srienj'c.  A  ropy  ot 
Terisur  Monroe's  nn'inor.tndirn  is  inclosed.  The  phenonu>na  are  full  of  suggestions 
iho  student  «»f  ni»d«M  nlar  plj>>ie.^.  alih«»ngh  but  :i  by-]»ro«ln«  t,  so  t<i  speak,  in  tnir 
iilar  work. 

luring  the  pa*>t  \»"ar.  :in:ily-e'»  of  -•i  rl  for  oni-  nrw  gnus,  gun-carriagrs,  e*e.,  have 
n  inadi*  by  oidi  i  «»l  t'n- linn  an.  Thai  tliis\\»»rk  is  <d"  I  he  first  importance  is  shown 
the  fart  that  tin-  lii  l IiIi  Im-iii  Iroj;  (  omj.any  havi- »'rerted  one  of  ihe  largest  rhem- 
l  laboratorirs  in  this  i-onniry,  ei.ipIo\  iii^sii:nr  two  score  or  more  of  analysts  in  ex- 
ining  their  i»ro<lnrt. 

.  SfU'cial  niom  in  the  laboial'Tv  lor  tin-  analysis  of  inui  and  >teel  is  to  bi*  pmna- 
.tly  fitted  wiih  tin-  ap}»l::inees  ni  rt  -^.urv  fm-  this  piirpo"*!*.  In  onb-r.  howevi-r,  that 
lie  this  im]>ortant  wmk  i-^  ht-ing  i-:ii'i'i>-d  on  nom*  of  tin-  oilo-r  intfrt'<«t.s  (d'the  sta- 
1  wliich  demanil  th«*  attenn-ni  nf  tin*  chiMiiist  In-  neglrcf»*d,  I  reconmit'nd  that  the 
mrtmcnt  or  the  Ibireaii  en!]i!t»y  an  atialyisl  of  niff als  to  do  the  work  in  cd«."d  for  the 
ry  hen*,  wh«T».'  facilities  alnady  e\i.st. 

riMANA  AND  no  A  IS. 

he  TriaH*!  is  in  go:»d  i-«»ndition.  All  the  boats  have  been  well  cartMl  for.  Probably 
lo  time  in  the  hisT«»ry  of  tin*  statinn  have  tin*  boats  been,  on  tin- whole,  soelhcieiit. 
y  Stilttto  has  tieeii  of  grisit  \  alni>  as  :i  me:ins  of  instrnciicm  ilririni:  tin-  snniiiier. 
ire  i8  but  one  known  method  of  teaching  <»niccrs  auil  men  how  to  run  arid  maneuver 
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torpedo  boats,  and  that  is  by  actual  practice.  The  SHleitohtLa  been  under i 
deal— in  smooth  water  and  rough— by  night  as  well  as  by  day.  The  experi 
valuable.  If  an  automobile  torpedo  and  launching  tube  were  mounted  oe 
she  would  be  as  efficient  for  all  the  purx>08e  of  experiment  and  instructioi 
were  a  first-class  sea-going  torpedo  boat. 

The  pontoon  built  under  special  appropriation  last  year  is  of  great  use  to  tl 
When  the  old  landing  stage  at  the  island  is  replaced  by  the  new  one,  just  i 
and  the  ferry  wharf  at  the  station  rebuilt, the  terminal  facilities  will  be  bej 

INSTRUCTION. 

The  advanced  course  of  instruction  bc^un  by  Lients.  J.  M.  Bowyer,  Canu 
-  Wiuslow,  Richard  Henderson,  and  Ensign  J.  A.  Dougherty  was  compled 
second  and  the  last  named.   As  in  the  previous  years,  these  gentlemen  wen 
nienibers  of  the  Experiment  Board.   The  gain  to  them  and  to  the  station  jo 
continuance  of  this  policy. 

Tbe  summer  course  was  pursued  by  the  following  officers : 
In  attendance. — Commanders  George  W.  Sumner,  William  S.  Dana,  Thonu 
Under  instruction. — Lieut.  Commanders  Robert  E.  Impey,  Fred.  W.  Crock 
tenants  Charles  Belknap,  Seaton  Schroeder,  Nathan  E.  Niles,  Nelson  T. 
Clayton  S.  Richman,  Corwin  P.  Rees,  William  C.  Babcock,  William  R.  A 
Ensigns  Harry  M.  Dombaugh,  Albert  P.  Niblack,  Francis  R.  Wall;  Capt 
M.  C.)  Harry  A.  Bartlett,  Second  Lieutenant  (U.  S.  M.  C.)  George  Barnett 
Klisha  J.  Beacham. 
Lieut.  Commander  Robert  E.  Impey  was  detached  at  the  end  of  the  fint 

Assignment  of  time, 
MAY. 


Nature  of  instruction. 


Department. 


Nature  of  hiBtmction. 


"\ 
"\ 
"\ 
"\ 

■•! 

"I 

18 
21 
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A.  M. 

CIsBS  reports. 

Lecture — lutrodaction,  carrents, 
Obm's  law. 

Loctare— Ma^etic  eiOTect  of  onrrents. . 

Lec  ture — Bat  teries  

Lecture —Farmer's  A  and  (3  macbines. 

Lecture— Spar  torpedo  outfit  

A.  Practicul — Farnier'H  A  and  C  ma- 
chines. 

B.  Practical— Gunpowder  igniters  

Li»cture — Preparation  of  sjiar  torpedo 

for  dervice. 

It.  Practical— Batteries  

A.  l*rac  I  ical— Preparation  of  spar  tor- 
pedo for  nervice. 
Lecture — Maj^netism  

Lecture— Dynamos  

Lecture— Dynamos  

Lecture — Dynamos  

Li'Cture — E  x  plosi  res  o  f  C  hlorate  class 

Lectun?—  Nil.ro-ethers— Nitroglycer- 

ine  and  dvnamite. 
Lecture— N'itro-ethers —  Gun-cotton. . . 

Lecture  —  Nitro-ethera  —  Gun-cotton. . 

A.  Practical— Manufacture  of  gun- 
cotton. 

B.  Practical— Armington   and  Sims 
engine. 


Eleotrioity. 

Chemistry . 
Electricity. 
Chemistry  . 
Electricity. 
Chemistry . 
Electricity. 
^Chemistry. 

Torpedoes . . 
Electricity.. 


Fuzes  

Torpedoes . 

Electricity. 
Electricity. 
Torpedoes . 

Electricity. 

Fu'/.es  

Torpedoes . 
Electricity. 

Fuzes  

Torpedoes . 
Electricity. 

Fuzes  

Electricity. 

Fuzes  

Chemistry . 


Chemistry .. 
Chemistry . 
Chemistry . 
Chemistry . 
H.  S.  Eng's. 


Lectare— General  reriow  of  cl 
Leetare— General  review  of  oi 


Lecture — Comboation  and  ex 


Lecture— Exploaives  of  gai 
class. 

Praet  leal— Testing  aod  spUdi 
B.  Practical—  Farmer'a  A 
machines. 

A.  Practical — Ganpowderifrn 

B.  Practical-* Preparation  of 
pedoes  for  aervioe. 

A.  Practical-'Batteriea  


Lecture— Ship's  and  boat'a  on 


A.  Practical — Gunpowder  fo 

B.  Practical— Use  of  flrins  »] 


B.  Practioal— Gunpowder  fa: 

A.  Practical— Use  of  firing  a] 

B.  Practical—Dynamos  

A.  Practical— Gnnpowder  fs 

A.  Practioal— Dynamos  ..... 

B.  Practical— Foieo  

Practical  —  ExploaiToa  of 

class. 

Practical — Kltro-ethers — mi 

erine  and  dynamite. 
Practical  — N  itro  -ethers — 

ton. 

Practical  —  Kitro-ethsrs— 

ton. 

B.  Practical— Mana(iactai» 

cotton. 

A.  Practical— Amdngton  a 
engine. 
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Jsmgnment  of  tine — Continued. 
MAY— Continued. 


Nfttura  of  instrnction. 


Lectore— Boat  flttlngs  and  contact 
torpedo. 

Lectun^ExplosiTea  of  the  Fnlmin- 

A.  Practical- Preparation  of  contact 
torpedo. 

&  Practical- Launches'  enf^ea  

A.  Practical— Dynamos  

D.  Launcbea' enginea  


Department. 


Torpedoes  . 

Chemistry . 

Torpedoes . 

II.S.£na's. 
Electricity. 
im.£n);'s. 


Nature  of  instruction. 


■li 


Lecture — Accidents — Precautions  to 
be  observed. 

Practical  *— ExploHivosof  the  Fulmin- 
ate clans. 

B.  Practical— Preparation  of  contact 
torpedo. 

A.  Practical — LauiicbcH*  eu|;iues  

B.  Pnu'tical— Dynamos  

A.  Practical— LaunchfMi'  cn;:intts  


18 
10 


JUNE. 


Lecture— Exploairea  in  general  

Lecture— Gi'ueral  theories  of  explos- 

Examination— Explosives  

B.  Pi a<'tical— Firing  exercise  torpe- 
does fnim  iMNkts. 

A.  Practical— Testing  dynamos  


A.Pr.irtical — Firing  exercise  torpe- 

dtKH  from  boats. 
R  l*ractical— Preliminary  iu»truction 

in  diving. 


Lecture— Toniedo  instructions  

B.  Practical— irs«  of  flriii;r  appuratus 
A.  Practical— Prelim iiiary  instruction 

in  divini;. 
Lecture — Units  


Chemistry . 

Chemistry . 

Electricity, 
''beraintry . 
ToriK'docs . 

Elootricitv. 
U.S.  Knu'tf 
Torpedoes  . 

Divins  


II.S.EnK's., 
Torpe<loes  . 
1  or|MKlo«'S . . 
Diving  


Lecluro— Seaixbli;:bts  


A.  I*ra«"tic:il— Firing  exercise  toriK.'- 
diteafninituir. 

B.  I'nictical— Bn>tberbiMMl  enuinen — 
B.  Pi-SM-ticul — Firing  exercise  torpe- 

d(H>M  fn>mtu!2. 
A.  Prartlcal— Bmtherbooil  «*ngines — 
I.rf^irtuiio— Incandescent  lights  


Lecture— Defens«»«uainHt  torpeibM-H  .. 
Lecture— Electrical  meanureiueuts. . . 

j  Lecture— Elect  ricai  uieasurenii*nts. 


I 


Lecture — Cbaracteristicsof  defeiiHivi* 
mines. 

Lecture— Characteristics  of  defenslvo 
mines. 

Practical— Laying  out  defensive 
mines 

Practical— Laying  out  defensive 
mines. 

Practical— Laying  out  defensive 
minea. 

Pnotical— Lay ing  out  defensive 


Electricity.. 
Tor]HMli>eri  . 

n.  8.EnK'« 
Elet'tricity. 
Toriiedoer^  . 

H.  S-Enifs. 
T»)riMMl«n  s  . 

II.8.E«k'h. 
Tori)e4loi's . . 

H.  S.  Ens'H 
Elictri«ily.. 

Diviiia  

TorjMMliH'S  . . 
rfricity. 

Diving  

Electricity. 

Divinff  

Tori»ed<K."S .. 

Torped(x.'8  . . 

Torpe<li)es  .. 

Torpedo<»s  . . 

Turpe<loes  . . 

Torpeiloes . . 


Lecture— Use  of  high  explosives  in 
shell 

A.  Practical—  Dy  naraos  


B.  Practical— Testing  dynamos  

Examination- Explosives  

B.  Practical— Firing    service  torpe- 
does from  bouts. 


A.  Practical — Ilerreschuffeueines  

A.  Practical — Firing  survico  torpe- 
does from  boats. 


B.  Practical— IlerrescboflT  engines  

Lecture— Firing  apparatus  

A.  rracticul— Use  of  ilr in c  apparatus. 

B.  Practical— Diving  in  slioal  water.. 


\ 

A.  Practical— Making  and  iiriiig  iin-  1 1  on 
pmviHrd  toipe<bH-H.  |  | 


22 

[=■ 

24 

26 

27 
28 


B.  Practical — WeHtinghouse  engines 

B.  Practical— Mak in:;  and  tiring  im- 

proviMi'd  toriii  «1(M'k. 
A.  Prartical— NVestingliuiiMe  encines. 

A.  I'rai'tical— Filing   service  turpe- 
(loes  fiDHi  tukT. 

B.  Practical— Hnit  lii-rbooil  engines  .. 
B.  Practi«-al— Firing   hervi"«  torpe- 

(1<M*H  fi  iini  tni;. 
A.  Traetical— Bi-othcrh<N)d  enjriiU'S... 
It.  Pi-iu  tii-al- IncundeHcent  liciits. . . 
A.  Practical-  Diving  in  h1io.i1  water  . 
I.c<rtiire — Di'friiiM'  aiiaiuNt  foqirdiM'H. 

A.  Practical- liican«li"<Cf-nt  li:;ht<<  

B.  Pra<4lica!— Divinj;  in  Hhoal  wuttT. , 
B.  I'lactical— Mi-aHiin-nifiit  of  «ru  r- 

rents. 

A.  Prai'tiral— Divini:  in  *}uk\\  watiT. 
Li'Cture — CbaracterijiticH  ol'  defensive 
mini's. 

L4><'tiire— (*liara<*teriHtics  nf  drffDsive 
mines. 

Practi«  iil— Laying  oat   t\  e  f  e  n  «  i  v  e 
inin<-M. 

Pra<tical— Ikying  ont  defensive 
mines. 

Prartical— Laying  out  defensive 
mines. 

Practical  —Laying  out  defensive 
mines. 


in 


■  :.7 

I  38 

I 

I 

40 


42 
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'Aasignment  of  iinie — Continued. 
JULY. 


Nature  of  inistraction. 


9 
lU 


11 


▲.  M. 

Lecture— £lectro-ina|]^etic  induction 


Lecture— Telephoiio,  telegraph,  etc  . . 
Lecture— Electro-chemistry  


Leotun* — Ivoinoval  of  ohatructionH  

Practical— Kemovitl  uf  obHtructitin»  . .. 
Lecture — Clearing  paHt»agc8  through 

Hubinariue  mincR. 
Practical— Clearin<;  i)aMageR  through 

HuhmHrintt  minoR. 
Lecture— Electric  motors  


18  I 
ID  ! 


2:1 


Lecture — Torpwlo  hoats  

Lccturr— T»rpcd«>h<»atrt  

A.  Pnicticiil— Socoud-daas  torpedo 

iNiiitrt  iStih'tto). 
1\.  Pnu  tirftl- (Jcuoral  cxcrciHi'S  — 

Lrcturc— Subujurino  luuits  

Lecture — Pnoiiuiiilic  dynamite  guu. 


Lecture — Automobile  and  controlled 
torpedocH.  I 

Lecture— Automobile  and  contndled  ! 
t<»rpedoe». 

Lecture— Alternate  current  dynamon .  ' 


.,-  (   A.  Practical- Diving  in  dreii  water. . 

-■•1". 


Practical— Dynamo.H 

'JJi '  I  Exuiiiinaiiou  

■J7    '  Exanilualiou  

:io  ?  Practieal  exer<'i«ert  iM-foro  the  JW».ird 
:{i  j!      of  ViHitors. 


Department 


Electricity. 

Diving  

Electricity. 

Diving  

EIiH'tricity. 

Diving  

Torpedocti . 
TorpedocH  . 
ToipedocH  . 

Torpedoes  . 

Electricity. 

Diving  

Torpedoe* . 

Tori)ed«c8  . 

Electric  itj'. 


Nature  of  instruction. 


Diving  

Tnrpcdnea  . 
Torped(K:H  . 

Torpedoes  . 

Torpedoes  . 
TttrpiHlix's  . 

Diving  

Klectricity. 
Torpedoes  . 
El'CtricIty. 


P.  lU 

A.  Practical— Mcaaorcment  of  car* 
ivnts. 

1).  Practical— Diving  in  shoal  water.. 
D.  Practical— Measurement  of  K.  M.F. 
A.  Practical— Diving  insboul  waUrr.. 

A .  Pruc(ical— Me:i.Miiomentof  £.  M.  F 
I  II.  Practical- Diviuif  in  deep  water, 
'  Lecture— Uemoval  of  obstruct ious.... 
I  Practical— Ili'moval  of  nhst ructions. . . 
I  Lecture — Cleai'ing  passages  through 

I     submarinu  mines. 

Practical— Meat  iug  passages  thrungh 
I     submarine  niiues. 

B.  Practical— Measurement  of  resist* 
I  auce. 

A.  Practical — Diving  in  deep  watnr... 

Lecture — Automobile  and  controlled 
lorpi:does. 

Lecture— Automobile  and  controlleil 
torpedoes. 

A.  Pructic.ul— Mcasurenient  of  resist- 
ance. 

H.  Pi-acticul — Diving  in  deep  water.. 

:  Li'i  turi' — Torped«»  lK»ats  

I  Lecture — Torpedo  boats  

JR.  Praeticnl- S«>cou<I-class  toruedu 
bouts  (Stihtto) 
A.  Practieiil— Creneral  exercises  

Lectuiv->Subm:iiiiie  iKMts   

Lecture — l<'ii  ing  high  explosives  from 

naval  ordnance. 
Practical- Diving  in  deep  water.*  


I 


45 

46 
47 

4k 

I 

I  41 


Kxaniiuatio!!  

Exaininalion  , 

PracHi  nl  exeicises  U^rure  thw  Board 
of  Visitors. 


51 


51 

55 


ft) 
•1 

IS 


.  The  conrso  of  iiiMtruction  lias  lu*(Mi  iMilarj^ed,  tlii'  iiiiinlxT  of  lecture  topio^increnwd, 
nn<l  iiH  tl)oi*oii;xli  an  exposition  of  each  ^opir  <L;iven  as  tlie  limited  term  of  nttemliiDCO 
allowed.  I'r.'K^tieal  exercises  with  tlu'  nuitevial  the  service  possesses  liave  l»eon  jjivcn 
proiniuenet^  in  the  conrse,  but  completer  sat  istac^t  ion  can  not  ho  had  in  thisreKpect  nncil 
we  i>o.sHess  antoinohile  and  e«)ntrolled  toriK'iioes,  and  at  least  ono  torpedo-bout  littcU 
lor  practice,  with  the  Cornier. 

A  coinp:irison  of  this  eonrse  with  its  pie<leeessor  will  l)rin«;outtliodiflVrvncuH  which 
are  both  of  <lr;jfr»M*  jiiid  «>f  kind. 

Tht^  tiuMiics  juvsented  in  sola  I  ion  vi'  <"ertain  taeiical  ])robleiiis  were  all  Kn};fr<?Htive. 
an<l  some  w<  re  valuabh*  adilitinns  to  tlie  literal  are  iifihe  ])rofessioii.  Tliii  Uuani  of 
Visitors  tlioii'^ht  so  well  of  the  essays  by  Iiiriiten:;nt.s  Niles  and  Keen  (QiirHtion  Nn. 
'A)  and  of  LicMitenants  Helknap  and  S«'hi  order  (<,Mu'Hiion  \o.  »»),  as  to  advlne  thoir pub- 
lication in  tlie  proce( 'dinars  of  the  Naval  Institnte. 

r.xcTio.vL  im:ohi,i:ms. 


(1)  Prepare  a  mine  and  torpedo  <lefense  of  New  York  and  its  ap])roaeli«*M,  inaking 
nsr  of  the  best  modern  material.    (Iwr.  the  ;^enerai  features  an<l  the  distribution. 

i'i)  ])iscnss  the  value  and  us»*  td'lln^  searcli- li^ht  in  naval  bIoi:kades. 

('.*)  An  iroii-elad  is  ecMiipeMr-d  to  anchor  in  Nrwpoi  t  i [arbor  ))endin<;  repaint  to  her 
engines.    Prepan*  a  «lelens«'  auaiiist  tf)rpi'do  attack,  nsin^  bnt  her  own  resourcPK. 

(1)  I're]»are  *a«  lii's  lor  a  ^jronp  of  six  torpedo-boats :  {^n)  Tor  ordinary  cruiflin^C ; 
{h}  when  cruisin;;  in  search  <»tan  enemy:  (c)  \'nv  attack  on  a  sin^j^le  ship  iimlcr  way; 
{(!)  fi»r  attack  i»n  an  o])p(rsiiiir  trnmp  of  (nrj>eib)-boat-. 

(.'»)  I>is(•n^^  the  bcNt.  mtsius  lc)r  i«len t i I'y inj^  t lie  t oipedo-boats  of  a  liFoup.  DiHcnu 
the  ^>i<:na1s  best  lit  led  for  use;  in  such  a  <^ronp:  (</)  In  ordinary  day  rriiisii];r;  {h)  in 
l'o;r  (n- jiurkni'ss :  (n  in  pivsein-e  of  an  om.'my  by  day  and  ni«;ht ;  (ff)  ianttaick. 
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(6)  Dlscofls  tbe  defense  of  the  ChicayOf  whoii  at  anchor,  a^^aiust  an  attack  by  tbe 
bmftrine  boat  yordcnfvUU. 

(7)  OiflCiua  tbe  value  of  the  VeMitviiis :  (a)  As  a  part  of  a  tlcct  attaokin<;  r.  position 
fended  by  guus  auil  mines;  {b)  in  a  general  llcor  cngat^enicnt :  (r)  in  (lcfcu^jo  of  a 
rbor  like  that  of  New  York. 

rhe  last  cUi8S  Hhoweil  less  interest  than  usual  in  tlio  practice  of  diving.  Eight 
•re  nDwillinp;  to  go  down  in  the  suit. 

The  coarse  iu  electricity  iuclude<l  a  gn^atly  enlarged  practical  experience.  As  soon 
the  theory  wa8  suAicieutly  covered,  the  class  was  divi<lc<l  into  tiiiartcr  watch«>Sy 

I  one  of  the  gronps  was  on  duty  in  the  dynanio-ro(mi  from  sunset  until  lU  p.m. 
iry  ereuing  utter  the  middle  of  Jum^  The  sultjects  practically  dealt  with  are 
>wn  iu  the  following  schedule  for  night  work : 

rha  work  consists  of  dynamo-room  watch,  and  during  the  watch  practical  work 

II  be  IumI  with  ditlerent  dynamos,  search-lights,  automatic  arc  lamps,  an<l  incau- 
iceot  lights. 

The  watch  will  commence  ten  minutes  hofon^  sunset  and  i'ud  at  l).4r>  p.  m. 
l*wo  dark  nights  will  be  selected  for  search-light  work  with  the  Triana. 

rlion  .1. — First  Division  :  LitMitenant  Niles,  Li(*uteuant  Houston,  LiiMitenant  Rees. 
ird  Division:  Lieutenant  Kooucy,  Knsigu  Donibaugh,  Ensign  Wall,  Gunner 
icbam. 

focfioN  B. — Second  Division:  Lieutenant  ('rocker.  Lieutenant  Kelknap,  Lieutenant 
iroeder,  Lieutenant  Kichman.  Fourth  Division :  LieuK'uant  liubcock,  Kusign 
>l«ck,  Captain  Uartlett,  Lieutenant  liarnctt. 

Detail  fur  June  and  JnUj,  XSfi"-^. 


Date.  Division.  l\\W.  i  DivlKloii. 


July  *^  

,   Kirrtt. 

»  

I»  

  Thinl. 

J2  

14  

 '  Thinl. 

385  

M  

I'l  

:h  

  Third. 

no  

L'l  

'  I.:::::::::::::.: 

  ThlMl. 

Ji  



  Thinl. 

'he  Station  and  tht>  naval  service^  w«>rr  liii;Iily  honored  hy  t]i<'  prcsrnce  of  c<Ttain 
.1  known  authoritit^s  on  elect ncnl  mattiT.s  who  ca:i:«'  to  Newport  and  h'ctured  on 
irrespective  specialties  before  the  <]ass. 

ri-i:i:s. 

"Camdeacent  Lamps,  by  John  Howell,  nf  the  Kdison  L;inip  <*onipany,  July  17,  at 
a.  in. 

He  Derelopmcnt  of  ihv.  /hfnanto,  h\  I'lid".  lllilni  Tlmnisiin.  of  tin-  Tlionison-IIouston 
ctric  Compatiy.  July  '20.'  ut  j^.I.'i  p.  ni. 

'nictifal  StfHtt'iHH  of  J'jltrtrirfil  Ti  it'jnifih.i,  hy  Wiilliiin  Mn  vei-,  Jr.,  nl'  I  he  Western 
ion  Telejrniph  Coiii]iany.  Jnly  :i  s  *ai  I'^.  l't  p.  m. 

Zlevtric  SloUiVH,  by  Frank  .1.  SptJiiue.  ol  the  SjjraLru"  l-Ieeirle  KMiiwjiy  and  .Motor 
npany,  July  *it>,  at  >;.].'>  p.  ni. 

*ruf.  Alex,  (irahain  ili-ll  wonhl  h:ive  favorrd  us  \\\\\\  n  ;  ilk  on  the  (:>!eptioiu;  had 
not  been  called  to  Kngland  to  ti'>tity  hfton*  tlir  royal  concni^sion  o:i  the  instruc- 
n  of  the  deaf  and  dumb. 

*be  importance  and  valneof  these  iikjsI  iii:«  rest  i:i^  Mr;  lo/*;  win-  only  iM{nalgd 
tbe  conrtesy  of  the  gentlemen  who  e'i!:Neii!eii.  at  aiu'-h  p<-i-'-=)nai  in*  oji\ niit  iice,  to 
the  Bureau  in  nniking  tln>  eouiM'  aN  ancl  eotiipl<>te      th>-  titiM'  at  itsdispo- 

on  allows. 

\X  theconcIiiNion  of  the  instruetion  the  v\,i<».  wer>-  i-xamiaed  on  the.  toilowing  (|ueH- 
as; 

11294— N  88  11 
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'Aaaignment  of  <tin«— Continued. 
JULY. 


9 
10 

11 

"i 

13 
16 

"\ 

18 
19 

20 1 

23 
2t 


31  > 


Nature  of  instraction. 


Lecture— Electro-magnetio  induction . 


Lecture— Telephone,  telegraph,  etc  . . 
Lecture— Electro-chemistry  


Lecture — Kemoval  of  obstructions — 
Practical— Removal  of  obstructions . . . 
Lecture — Clearing  passages  through 

submarine  mines. 
Practical— Clearing  passages  through 

submarine  mines. 
Lecture— Electric  motors  


Department 


Electricity. 


Diving  

Electricity. 

Diving  

Electricity. 

Diving  

Torpedoes . 
Torpedoes  . 
Torpedoes . 


Torpedoes . 
Electricity. 


Diving  

Torpedoes . 

Torpedoes . 

Electricity. 


Lecture — Automobile  and  controlled 

torpedoes. 
Lecture— Automobile  and  controlled 

torpedoes. 
Lecture— Alternate  current  dynamos . . 

Diving. 

Lecture — Torpeilo  boats  I  Torpedoes  . 

I^ecture — Torpedo  boats   Torpedoes  . 

A.  Practical— Second-class  torpedo  )  > 

bouts  (Stiletto).  >  ,  Torpedoes  . 

B.  Pnictieal— deneral  exercises  )  I 

Lecture— Submarine  boats  '  Torpedoes  . 

Lecture — Pneumatic  dynamite  guu. .. I  Torpciloes  . 


A.  Practical— Diving  in  deep  water. .. 

K  Practical— Dynamos  

Examination  

Examination  

Practical  exercises  before  the  Do.ird 
of  Virtitors. 


Diving  

Electricity. 
Torpedoes  . 
Eh-ctricity. 


Nature  of  instraction. 


F.  M. 

A.  Practical— Meaaorement  of  cm 
rents. 

B.  Practical— Diving  in  aboal  wst^r 
B.  Practical— Measurement  of  £.  M.I 
A.  Practical— Diving  in  sboal  watrr. 

A.  Practical— McasuromtMit  of  £.  M.I 

B.  Practical— Diving  in  d«i«-p  water. 
Lecture— Removal  of  ob.Htructions.. 
Practical— Removal  of  (»bstractioDi. 
Lecture — Clearing  passages  thronsl 

submarine  mines. 
Practical— Clearing  passages  thruo'l 

submarine  mines. 
B.  Practical— Measurement  of  n»it; 

ance. 

A.  Practical— Diving  in  deep  \rati*r. 
Lecture— Automobile  and  controll» 

torpedoes. 
Lecture — Automobile  and  controlle 

torpedoes. 

A.  Practical— Measurement  of  resi«i 
ance. 

B.  Practical— Diving  in  deep  water. 

Lecture — Tor|>edo  boats  

Lecture— Torpedo  boats  

!B.  Practical— Second-class  torped 
boats  (HtUHto) 
A.  Practical- General  exercises.... 

Lecture— Submarine  boats  

Lecture— Filing  high  exploaivea  froi 

navnl  ordnance. 
Practical— Diving  in  deep  water.*... 


Examination  

Examination  

Prrtctienl  exercises  bofore  the  Boar 
of  Visitors. 


.  The  coiiFKO  of  instruction  has  been  enlarged,  the  nninhcr  of  lecture  topics  incn 
and  a.s  thorough  an  exposition  of  each  topic  given  as  the  limited  term  ofatten 
allowed.  Practical  exercises  with  the  niat<^rial  the  service  ])osse8ses  have  l»een 
proniiueiice  in  the  course,  hut  complete  satisfaction  can  not  b<}  had  in  this  reHiwcl 
wc  possess  automobile  and  controlled  tori)edoes,  and  at  least  one  torpedo-boat 
tor  practice  with  the  former. 

A  comparison  of  this  course  with  its  predecessor  will  bring  out  thodiflureuces' 
are  both  of  degree  and  of  kind. 

The  themes  presented  in  solution  of  certain  tactical  problems  were  all  suggc 
and  some  wc^re  valuable  additions  to  the  literature  of  the  profession.  Tlie  Bo 
Visitors  thought  so  well  of  th«i  essays  by  Lieutenants  Niles  and  Rees  (Quest ic 
:{)  and  of  Lieutenants  Uelknap  and  Schroeder  (Question  No.  0),  as  to  advise  thoi 
lication  in  the  nrocecjdings  of  the  Naval  Institute. 

TACTICAL  PIIOIILKM.S. 


(1)  Prepare  a  miuc»  and  torpedo  defense  of  New  York  and  its  approachets  ui 
us«^  of  th(^  best  modern  material.    Give,  the  general  feattires  and  thcdistribntio 
Discuss  tlie  value  and  use  of  the  search-light  in  naval  blockades. 

(3)  An  iron-clad  is  compelled  to  anchor  in  Newport  Harbor  ))endiD>;  repaint 
engines.    Prepare  a  defeus<^  against  torpedo  attack,  using  but  her  own  resoarc 

(4)  Pre])are  ta«-ti<?s  for  a  group  of  six  torpedo-boats :  (a)  For  ordinary  cm 
(/>)  when  cruising  in  search  of  an  enemy  ;  (c)  for  attack  on  a  single  ship  under 
{(l)  for  attack  on  an  opposing  grou])  of  torpedo-boats. 

(."))  Discuss  the  best  means  t(»r  identifying  the  torpedo-boats  of  a  gronp.  D 
the  signals  best  litted  for  use  in  such  a  group:  (a)  In  ordinary  day  cruimng; 
fog  or  darkness;  (c)  in  presence  of  an  enemy  by  day  and  night;  (d)  in  attack. 
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'  Disonas  the  defense  of  the  ChicayOf  when  at  anchor,  against  an  attack  by  the 
arine  boat  SordenfeUU, 

Disciias  the  value  of  the  Vetturiits :  (a)  As  a  part  of  a  fleet  attnckinjj:  Tv  position 
ded  by  guns  and  mines;  {b)  in  a  general  lleoc  engagement ;  (c)  in  defense  of  a 
r  like  that  of  New  York. 

last  class  showed  less  interest  than  usual  in  the  practice  of  diving.  Eight 
unwilling  to  go  down  in  the  suit. 

coarse  in  electricity  included  a  greatly  enlarged  practical  experience.  Assoou 
theory  was  sutUcieutly  covered,  the  class  was  divided  into  quarter  watches, 

.oe  of  the  groups  was  on  duty  in  the  dynamo-room  from  sunset  until  10  p.m. 

'  evening  after  the  middle  of  June.    The  subjects  practically  dealt  with  are 

n  in  the  following  schedule  for  night  work: 

\  work  consists  of  dynamo-room  watch,  and  during  the  watch  practical  work 
«e  had  with  different  dynamos,  search-lights,  automatic  arc  lamps,  and  incau- 
at  lights. 

watch  will  commence  ten  minutes  befon^.  sunset  and  end  at  9.45  p.  m. 
-o  dark  nights  will  be  selected  for  search-light  work  with  the  Triana, 

lion  J. — First  Division  :  Lit>utenant  Xiles,  Lieuteimnt  Houston,  LitMitenaut  Rees. 
A  Division:  Lieutenant  Koouey,  Ensign  Dombaugh,  Ensign  Wall,  Gunner 

ham. 

tiOH  li, — Second  Division:  Lieutenant  Crocker,  Lieutenant Iklknap,  Lieutenant 
iMMler,  Lieutenant  Kichman.  Fourth  Division:  LieuK'nant  Babcock,  Ensign 
Mk,  Captain  Bartlett,  Li«'utenant  Barnctt. 

Detail  fur  June  and  Jultf,  li.'i"^. 


Date.  Division.  Date.  Divisiun. 

18   First.  .Iiilv  i<   First. 

19   Si«-<»nil.  !»   StK-oDd. 

30   Thinl.  10  ■  Third. 

51   Fourth.  11   Fmirth. 

J2   Fit-st.  12    Firnt-. 

XI   Si-niinl.    SiMOinl. 

34   Tl.inl.  14   Thinl. 

i5   Fiiuith.    Kuiirtli. 

26   FiiHf.  H»    Firxt. 

  Si'i  .mil.  17    StMM.na; 

 '  Ihinl.  :i<    Third. 

  Fourlli.    Foiirtli. 

_   First.  "JD   FirHt. 

1   Siri.iiil.  'Jl   Si  ciind. 

2   Thiiil.  JJ   Tlilid. 

3    FiniMli.  -':J.   Foiirtli. 

4   FiMt.  J  4   First. 

6   .s«(«.nd  ".'i   Srioiid. 

C   Tliinl.  ■>■»»   Thiid. 

7   l  iiiiith.  "JT    F<iiiith. 


r  Station  and  tho  naval  mtvhc  wwr  highly  liononMl  l»v  tin*  presen«'iM>f  c<?rtain 
i  *.nown  aiithoritii-H  on  rlcrtru-.il  niatli-is  who  ca'.isc  Id  Newport  and  lectured  on 
r  rejtpectivo  specialties  before  the  class. 

i.ij  I  rirr.s. 

TmcandesctHl  Lampn,  by  .John  Howell,  of  ilif  K<lison  Lniiip  Company,  July  17,  at 
u.  m. 

iJie  Dvrelopmcnt  of  the  Ihinn.ito.  hv  I'm  if.  I'.Iiljii  Thonisjin.  of  the  'riioiiison-Houston 
ictric  Company.  .inly'Jo.  .it  "•.!.'•  p.  m. 

f*nifti*of  Si/htriHn  (It'  Ehrti  iml  Tt  •I'/nifih  r.  \,y  Wiiliain  Ma vei\  jr.,  of  » lur  Western 
lion  Trlei;raph  ('omp.-iuy.  .Inly  '1':  a:  TJ.-l.")  p.  rn. 

^lectriv  Motoi'M,  by  Frank  .1.  >jhmliih-.  oI  the  >iiiaL:!i"  Kiectrie  liailway  and  M<itor 
mpany,  .Inly  'io.  at  -.ir»  p.  w.. 

i*mf.  AIhx.  <rrabani  !»•  11  wou'hI  liave  lavored  iis  \\iili  a  i  ilk  tlie  teleiilioni!  had 
not  been  called  to  En.ulaiHl  to  le^mV  lu  lnre  tlie  loy.il  eoinnil.N'^ion  o:i  the  iii.itrnc- 
n  of  the  deaf  and  dnnil). 

rbe  importance  ami  value rd  fliesf  mns;  in'i-n-N* jn^  irs,i:ioiii  wen*  only  eipial^l 

tlie  court  ♦'.HV  of  the  Ljenllrnieii  \\lio  r'ii:v.i'ii!ei|.  .11  aiiieli  p«T'-  ma'  ill'  f»n  V  •■iiienee,  to 
L  the  Bureau  in  makin;^  the  eoir.»-  as  it^ela!  ami  (■•iniiileir  I  In-  iiaie  at  itsdispo- 
ion  allows. 

fit  the  conclusion  of  the  instrnef  tlii*  el.i-«s  rr.»  rxatnined  on  the  toliowing  qujis- 
»aa: 

11:^94— N  88  11 
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Chemistry. 

( I )  AVbat  is  l)l;llit^^  an<l  how  is  it  made  ?   What  iidvaiitageB  are  claimed  for  it  ? 
Describo  tbo  proocHs  of  makin<;  fiilininato  of  inorcury  and  of  filling  serviecdi 
onators  as  carried  on  at  tho  Torpedo  Station.    What  precautiouH  luubt  he  takei 
tho  manufacture  and  use  t)f  detonators  to  insure  success  in  use?    What  poaitioodi 
the.  «leJonator  hold  in  any  explosive  syst.jni,  such  jwa  torpedo  or  mine  ? 

What  ail  van  ta,i;e.s  does  jrun-cotton  possess  as  a  naval  explosive  f  ToiK'hai 
the  fceliuj^  of  insecurity  regardinj;  the  stability  of  f;un-cottou,  which  has  existed! 
past,  been  due  f    Wh.it  nuahuds  are  pursued  for  testing  military  gun-cotton  ino.m 
to  determine  if  it  is  in  suitable  condition,  for  issue  to  the  service  or  for  storage  onsl:^ 
board  i 

(4)  Describe  l!ie  process  of  manufacture  of  service  gun-cotton  an  conducted  atiii 
Torpedo  Stat  ion.   In  what  form,  condition,  and  containers  is  it  issued  to  theserviccf 

(5)  What  advantages  would  accrue  if  our  present  service  guns  could  be  safely  bi^ 
under  servi<Mj  conditions  to  project  shell  filled  with  high  explosives  f    What  aw  * 
i>rospects  of  this  result  l>ein<r  attained  ?  Cite  some  experiments  which  have  beeoi 
looking  to  this  result.    What  is  the  chief  obstacle  to  success  T    What  are  the 
tions  which  determine  the  etiicicney  of  sucli  shell  when  used  against  annor  f 

(0)  What  are  the  }5])rengel  mixtiires?    Cite  two  examples  of  such,  giving  com 
tion  and  mode  of  use.    Has  cither  of  them  been  successfully  used  in  practice  f 

(7)  What  is  dynamite  f   llow  is  it  made,  used,  tested,  and  handled,  especially* 
frozen  f    How  is  it  exph  ded  in  tlie  arts  ? 

(8)  What  is  explosive  gelatine,  and  how  is  it  made?  For  what  purpose  is  itp 
posed  to  use  it  in  war  ?  What  advantages  and  disadvantages  does  it  possess  fordi 
purpose  ?  ^ 

(U)  Show  the  relation  of  combustion  to  explosi(m  and  detonation.  Hdw  is  tbe|^ 
oxplosiveness  of  nitrogen  chloride  explained  f  What  light  has  the  study  of  tlwa 
]dosive  amides  and  amin(>s  thrown  upon  the  properties  of  the  explosive  coin|ioaiid*i 
general  i 

(10)  What  is  co4;oa  ]»owder?   Point  out  how  the  advantages  of  a  highini  n 
locity  with  a  low  pressure  arc  secured.    What  is  the  probable  source  of  the  Cu 
used  in  the  Gt*rmari  cocoa  '! 

IClevtricifif. 

(1)  What  are  the  retpiisitcs  of  voltaic  cells  for  torpedo  work  on  board  ship,  uAi 
which  c<dlji.re  these  conditions  most  nearly  realized  . 

(2)  What  is  t  he  fun<la mental  priucijde  of  a  dynamo  ?  What  causes  sparking  atti 
brushes,  and  what  means  should  be  t  aken  to  pn»vent  it,  both  in  construction  and  a 
hainlling  ?  Stale  bri«rily  tin?  advantages  and  disadvantages  of  series,  shunt,  undc« 
pound  dynamos  I'or  slii])s*  use. 

(y)  What  are  ordinarily  the  weak  points  of  an  incandescent  light  iustallatiun 
what  precautions  are  n<-e<*ssary  in  this  resp»»ct  on  board  shipT 

(4)  What  must,  be  the  relation  of  the  polarity  of  the  armature  to  that  of  the  W 
in  onb'rto  reverse  a  motor  ? 

(.'>)  How  <lo  you  start  ;i  shunt  motor  / 

(<))  How  wouhl  you  improvise  a  liring-battery  on  board  shipt 

(7)  Calculate  the  grohs  and  commercial  etliciencies  of  a  componnd  dynamo 
shunt)  from  the  fidlowini^  <lata  : 

H.r.  applied   j5 

Dillerence  of  piitentials  at  terminals  - -volt si!  100 

Current  in  extt  rnal  circuit  anipere"  Itf 

Resistance  of  armature  --Olini." 

Kesislancre  of  series  lield  coils  do  ,\\ 

Resistanc*'  of  shunt  lield  coils  -ohmsll  5.* 

(8)  The  specific  resistance  <»f  pnre  copper  being  1040,  what  is  the  resistance  a 
y.  of  51)0  feet,  of  wire  4  millimeters  in  diameter,  haviugacoudactivity  of  USpercti 
pure  con2)cr  .*  *^ 

TnrjK  dovs. 

(1)  Describe  in  detail  and  show  the  arrangement  of  the  permanent  fittinirs  snppB 
to  ships.  ^ 

(•J)  D.^scribe  tlie  bont-lit  tii);Lrs  sup])lied  to  the  servicoand  explain  how  they  are  im 
Prepare  a  service  torjieiio  and  explain  the  method  of  liring  it  from  a  ship  a 
from  a  boat,  ;:ivin.i,'  e.icli  ^^l•p  in  detail. 

(4)  Prepare  an  «rxerciM-  torpeib).  •iiving  ea<']i  step  in  detail. 

(i'l)  Prepare  a  contarr  torpedo  and  ex]dain  the  method  of  tlrii^iton  CQOtMtanA 
will,  giving  each  .step  in  <le(ail  and  1iacin;j  the  path  of  the  cannatSi, 
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^)  Trace  the  cirouitB,  in  testiug^  and  firing,  from  »  tiring  battery  to  and  from  a 
ybdo,  lining  the  tiring-plate ;  also,  from  aa  A  machine  to  the  torpedo  and  back, 
:be  tiring- key. 

.  i¥hat  are  the  ditferent  classes  of  submarine  mines,  and  under  what  circum* 
en  is  each  class  ])roperly  employed  ? 

Explain  the  ditVeront  methods  of  clearing  passages  through  submarine  mines 
taasive  obstructions, 
term  concluded  by  a  number  of  practical  exercises  before  the  Board  of  Visitors. 

PKACnCAL  EXERCISES  BEFORE  HOARD  OF  VISITORS. 

J'Jx2)lo8ive8. 

LI  Conduct  the  Board  through  the  gun-cotton  factory  and  explain  the  various 
employe<l  in  making  gun-cotton. 
T/ith  tue  apparatus  before  you,  explain  the  process  employed  at  this  station 
■Making  nitre-glycerine. 

J)  With  the  apparatus  before  you,  explain  the  method  of  applying  the  heat 
"  for  the  stability  of  gun-cotton. 

With  the  apparatus  before  you,  describe  the  method  of  making  the  solubility 
for  gun-cotton. 

Demonstrate  the  way  in  whifh  the  monthly  test"  for  dry  gun-cotton  primers 
>  be  made,  using  several  jars  of  primers. 

Explain  how  fulminate  of  mercury  is  made  and  service  detonators  are  filled. 
<  Show,  by  exploding  in  an  empty  exercise  tor|)edo  case,  a  block  of  wood  and  a 
9f  water,  (tie  jiower  of  a  service  detonator. 

I  Detonate  a  disk  of  dr.>  gun-cotton  fn*ely  exposed  on  an  iron  plate.    Repeat  the 

ment,  using  one  disk  of  wet  and  one  of  dry  gun-cotton. 
«  L'sing  <>  half-inch  disks  of  dry  gun-cotton,  show  what  is  meant  by  the  term 
dosion  by  inthienee.'^ 

Place  a  box  of  wet  gun-cotton  in  a  bonfire,  and,  after  it  is  partially  consumed, 
ve  Mune  of  the  uuconsunuMl  disks  an<l  detonate  them  on  an  iron  plate  by  means  of 
y  primer.    Set  lire  to  a  dry  disk  and  extinguish  it  by  means  of  water. 
^mI)  Cut  a  ]>lank  by  means  of  a  superticial  charge  of  gun-cotton. 

Detonate  a  dynamitic  eartridge  by  means  of  a  Bickford  fuse  and  blasting  cap, 
ing  previously  determined  the  rate  at  wliich  the  fuse  burns. 

il)  Explain  in  detail  the  manufacture  and  action  of  the  service  detonator. 
2)  Explain  in  detail  the  manufacture  of  th«^  service  igniter. 
(3)  State  what  faults  are  apt  to  occur  in  detonators. 

Klvrtrhiti/, 

1)  Wire  up,  test,  and  operate  a  circuit  of  six  incandescent  lights. 
*2)  Describe  the  installation  of  incandcsrent  lights  at  the  torpe<lo  station. 
'3)  Given  two  push  buttons,  two  electric  bells,  a  battery,  and  wire.    Connect  them 
that  each  button  will  ring  the  bell  at  either  end  of  the  line,  using  the  least  wire 
ile. 

Given  the  same  as  the  prece<ling.  Connect  them  so  that  each  button  will  ring 
ti  bells. 

^o)  Operate  a  Serrin  automatic  lamp  from  a  Gramme  dynamo. 
(6)  0[M)ratetwo  Brush  auttunatic  lamps  in  series  from  a  Brush  dynamo. 
i7)  Oiierate  a  service  S4>arch-Iight  apparatus  c(msisting  of  hand-lamps,  Maugin  pro- 
Dr,  Brotherhood  engine,  and  (iraninie  dynamo. 

nifjh-ipecd  cnffiiuM. 

(1)  Describe  the  Westinghouse  high  speed  engine. 

(2)  Describe  the  Armiugton  «&  Sims  high-s]M'ed  engine. 

(3)  DeserilM»  the  Bn>therh<MMl  high-s]HMMl  engine. 

(4)  Describe  the  Herreshoff  high-si>ee<l  engines  and  boilers  on  the  Spratf,  Succe99f 
StiUtto. 

(1)  Prepare  and  tire  exercise  torjwdoes  from  boat  (two  otficers). 

(5)  Prepare  and  lire  a  service  torpedo  from  boat  (one  officer). 
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{'A)  Prepare  and  fire  an  improvised  gunpowder  mine  (one  officer). 

(4)  Prepare  and  fire  observation  mines,  using  plane  table  (six  oiliccrs). 

(5)  Destroy  a  boom  (two  officers). 

(6)  Rig  count^irminiug  launch  and  tire  countermines  (six  officers). 

(1)  Go  down  in  a  diving  suit. 

(2)  Attend  the  diver. 

It  is  witli  regret  that  I  have  to  refer  to  an  episode  that  reflects  but  little  creA 
the  Navy. 

Lieut.  N.  T.  Houston  and  Ensign  F.  R.  Wall  wt?ro  reported  by  their  claw<Diate 
having  obtained  possession  of  the  (juestions  in  torpedoes  and  electricity  i»riori' 
examination.  The  Navy  Department  has  taken  prompt  and  strong;  measured  ii 
premises. 

In  future  I  recommend  that  the  procedure  of  this  year  be  adhered  to,  and  the 
ordered  to  report  on  May  1'. 

KXPERIMEXTS. 

The  experiment  board  continues  its  career  of  usefulness. 

It  ha^  returned  re]>lies,  based  on  experiment,  to  the  following  qiicstionH: 

(fl)  Determine  the  inlluonce  of  tli(?.  relative  position  of  gun-cotton  charge  andl 
by  exploding  the  charge  in  contact  with  the  target,  and  atvery  amalldistaucenfp 
\h)  What  is  the  minimum  of  dry  gun-cotton  necessary  to  detonate  a  qnanti 
wet  gun-cotton,  using  tlu;  regular  detonator f 

(c)  Determine  the  larg<?sc  percentage  of  water  which  gun-cotton  may  cootai: 
yet  bo  detonated  with  certainty. 

((/)  To  determine  whether  gun-cotton  and  other  high  explosives  can  be  det 
by  gunpowder  when  strongly  con  lined. 

(<•)  Determine  the  eondction  under  which  hollow  projectiles,  cliar^t^d  wiib 
cotton  or  other  high  exphwivt-s,  may  be  tired  from  great  guns  with  wifetj-,  aud 
the  maximum  degree  of  efliciency  liiay  be  reallz(Ml  for  them. 

(/)  Determine  the  desrruetive  eftV-ct  of  gun-cotton  on  guns. 

(</)  Determine  whether  or  not  incandescent  electric  lights  may,  nudersomccir 
stances,  be  dangerous  for  ship  lighting. 

(h)  Determine  how  long  an  exjjosure  of  an  imperfectly  closed  exercise  torjn 
necessary  to  drown  the  dry  primer  charge  of  gun-cotton. 

(i)  The  use  of  telei)hones  between  ships,  boats,  and  landing  parties. 

O)  ^''^y  saltpeter,  nitric  aci<l,  and  chlorate  of  pntnsh  be  detonated  separate 
means  of  fulnunaf   of  mercury  ! 

The  board  has  also  made  rejjorts  on  vjirious  technical  matters  referred  to  it 
time  to  time,  such  as  Ai)ers  chemicjil  packing  paper,  the  efficiency  of  the  1 
electric  generator,  Hie  electrical  firing  of  great  guns,  etc.,  and  other  contidi 
topics. 

The  experiments  with  gun-cot  ton  and  proposed  explosives  of  higli  ord«'r  forr 
])owder  guns  have  been  re))(»it<'d  io  the  Iiureau  from  time  to  time.  It  is  not  aid 
ble  to  say  more  now  tlinn  that  the  subject,  is  under  constant  inve8ti[i;atiou  and 
trials  of  something  which  ]»ioinises  exceedingly  well  are  about  to  begin. 

MISCKLLANKOUS. 

L»ast  spring  the  Old  Colony  Steamboat  Company,  ]>roposing  to  substitnte  an  ek 
light  for  the  nil  lamp  with  wliieh  they  have  heretofore  illuminated  the  beacooa 
edgeof  the  ehanmil  south  of  (Joat  Island,  obtained  pennission  to  lay  \vites  n; 
island,  and  connect  their  beacon  with  the  distributing  point  of  onr  electric  li 
system.  Tint  work  was  <ione  under  niv  supervision  an<l  inspection.  The  new 
(though  of  but  :'>*i  candle  power)  i<»<juite  brilliant  and  an  unmistakable  barboi 
It  was  started  on  the  ii'dh  of  May,  an<l  it  has  given  great  satisfaction  to  the 
ping  community. 

The  eost  of  running  the  light,  it  is  hardly  necessary  to  explain,  is  borne  K 
steamer  (Munpanv. 

If.  may  be  v.-eli  to  D'ford  the  fact  that  the  fift  steps  have  been  taken  to  est 
a  hystemati«*  training  in  marksmanship  here  that  nu-n  certificated  as  seamen  gui 
may  be  in  tact  what  iln'ir  title  iiii]dics. 

I  beg  to  reiM^w  my  re(;omnieudaiious  as  to  a  volunteer  torpedo  cnrp«i.  Se 
excellent  men  were  prepared  to  join  last  summer's  course  had  the  Department 
its  way  clear  to  granting  pi'mii-ision.  This  i)ortion  of  a  naval  reserve  scheme  c 
l»ut  into  ex<»(rutiou  at  oiiee,  and  the  sooner  the.  better. 

The  tinu'-ball  service  is  irregular.    The  noon  beat  is  not  received  half  the  i 

The  renewal  of  the  underground  wires  and  apparatus  for  signalSi  fire  al  a, 
has  begun. 
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PUBLICATI(»NS, 

"  Tho  station  ]>ros8  has  becu  of  gn;at  use,  eiiabliug  iiistniction  to  proceed  without 
jBlav.  It  has  bi-onght  out  a  U(*w  edition  of  tho  Torpedo  Instructions,  Catachisius  of 
fccpioeivo8,  and  the  Spar  Torjiedo,  several  of  the  lectures  delivered  here,  specitica- 
iomi  for  tho  Bnreau,  etc.    Its  work  is  good  and  it  serves  to  turn  out  seamen  printers. 

COXTIXUOUa  SERVICE  MEN. 

>*My  remarks  of  liust  year  apply  as  well  to-day  to  the  instruction  of  the  men  sent 
■Ma  for  training  as  seaman  gunners.  They  exhibit  especial  interest  in  diving  and  in 
ifesotrical  work,  an<l  they  leave  hero  ere<litably  ]>rolicieiit  in  all  the  branches  taught. 
^1  *  bwly,  they  are  excellent  in  character,  extremely  well  behaved,  intelligent,  and 
jiMlous.  ^ 

LIUKAUY  AXD  HEi:OKI>S. 

During  the  ]>ast  year  i^Vi  Itooks  have  been  athled  to  the  library  and  50  have  been 
lud.    The  cards  athled  to  the  bf>ok  index  amount  to  'Mi),  while  those  added  to  the 
odical  index  nunibiT  2,7'2r>.    The  indexing  of  the  periodical  literature  is  divided 
«488igUDient  among  all  tiie  officers  on  duty  here,  either  as  iuHtructors  or  under  ad- 
;ed  instruction.    As  these)  gentlemen  reail  tho  magazines  very  closely,  they  are 
fi-f  to  that  extent,  an  rtHtnint  of  the  recent  jtrogress  in  science  and  art  as  aiiplied  to 
Ir  |)rofeNsion.    Valn.'ible  as  this  recent  information  is,  yet,  in  order  to  fiillill  the 
i«t  important  function  of  the  htaiiou,  it  is  necessary  to  know  the  state  of  the  art 
the  development  of  the  seience  up  to  tho  moment  of  eommencing  our  work.  This 
iwledge  ean  only  be  •;ii!ned  fr4»iii  the  jteriodical  literature  of  former  years.  Owing 
Jio  lark  of  complete  .sets  of  professional  and  scientitic  journals,  cither  in  this  library 
Bhiewhere  witliin  a  pra<  iically  accessible  distaiict^  fn»m  Newport,  we  are  continually 
M?re<l  in  our  work.    I  repeat  my  reeonnnendation  of  last  year  that  provision  be 
mM^i  to  si'cure  ba<  k  numbers  of  perioilieals  to  eoinplete  our.si»ts,  and  that  a  tixeil  sum 
Annually  granted  for  tin*  maintiMiance  of  the  library. 
«j»oe  consideratitui  may  be  athh-d  tt»  those  olVen;d  above  in  support  of  this  request, 
ifl  well  known  that  at  any  moment  li:igatio:i  is  apt  to  arise  av  a  claim  made  for 
ensation  for  the  use  of  devices  or  machiucs  in  the  Xavy.    It  is  more  than  proba- 
D  i.iat  if  we  possrssj'd  sm'li  a  library  of  tei  hnieal  and  scifiitilic  Ixtoks  as  is  described 
>ve,  fully  inclrxiMl  and  in  expiTt  hands,  a  sum  of  money  might  be  saved  the  (iov- 
lent  in  a  ningle  case  which  would  many  times  surpass  the  cost  of  the  entire 

K  K('<  >M  M  KN I )  ATI  OXS. 

(1)  The  addition  to  the  liert  of  more  torpe<lo-boats. 
The  securing  of  a  service  Hutoniobile  tf»rpc»lo. 

(3)  Tho  securing  of  a  coiitroili'd  torpedo  for  harbor  defense. 

(4)  Tin*  <-ontinuatiou  aii<l  expansiiui  of  the  present  interesting  and  valuable  ro- 
Brchi's  in  the  propt-rtics  of  explosive  substances. 

(5)  TliM  sea  wall  aroriud  tin*  Island  should  eventually  be  nduiilt,  on  the  south  and 
«t  hides,  as  well  as  north  iuid  v.  r.si,  where  the  work  is  i:i  hand.    This  must  bo  done 

Mime  future  day.  It  would  be  better  to  do  it  now,  but  I  do  not  urge  the  measure 
th  ttio  much  pertinacity. 

iti)  An  analyst  of  niet.ils  for  «;e!HTal  S4'rvi<'e,  investigations,  and  t^'jts. 
17)  Tho  repetition  of  the  extra  lectures  by  s|n'cialist^. 

(H)  Investigation  of  ca|)tive  balloons  from  ship  board  for  scout  and  ]»atrol  duty. 
Tho  enlarging  of  t  he  old  torpc<lo  boat-house,  to  receive  the  Sfihtfo  uiul  other 
torpedo-boats. 

(lU)  The  buililing  of  a  marine  railway  capable  of  hauling  up  torpedo-boats  of  the 
flfut  class. 

An  estimate  of  .sln,0()0  Ij-js  alrea<ly  been  submitted  fin*  this  improvement.  So  im- 
portant do  I  deem  this  pi<»jiM  t  and  iH)  that  I  have  n'frained  from  asking  special  grants 
of  money  for  all  «»th»T  wants  of  the  station,  some  of  which  are  ]»ressing. 

The  professional  reputations  ofujy  a'*>isf  ants  are  to«>  well  esiablislie<l  to  re<iuire any 
nraiscs  on  my  part,  but  i  must  expicsn  my  obli;^atiou  to  their  abilitv,  intert  st,  and 
al,  formally  valuabli»  su:;i:estious.  ami  a  loyal  support,  whi<*h  have  greatly  li;;litem:d 
laliors.    The  near  <leta<-liiricut  ol' Lienlenant  Karl  Kohrcr  ami  l*ass«*d  Assistant 
•vnuister  K.  II.  Clark  will  di-prive  the  siati<»n  of  a  Hiiigularly  ca]>able,  well-poised 
Ft  in  explosives  and  (d'  a  iMirc!ia>.iii^  a^i-nt  by  whose  forethought  and  care  our 
■vMuty  approjiriation  has  been  made  to  do  almost  dtmlde  iluty. 
Respectfully,  your  ob,  di»-iit  servant, 

C.  V.  (;ooi)i:n;ii, 
('oiiUHUtnlt r  r.  s.  .v..  ftiMfHvtur  of  (frdnancf,  in  rhanir  of  Station, 
Chief  of  Hi-reai'  nr  ()i:i>xa\(  i: . 

Xary  Ihpartmmt,  Wnnhinnhut,  1).  f\ 
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NAVAL  ORDNANCE  PROVING  GROUND,  ANNAPOLIS,  MD. 

OcTonKK  29. 1% 

Sir:  Tbo  following  summary  is  reHpoctfully  submitted  of  the  work  done  it 
Nivval  ordnance  provinjj  ground  during  the  ^last  year : 

This  work  luis  included,  with  other  niatterti  of  letis  importance,  th«»  proof  of 
carriages,  and  secoudary  niounts,  fur  the  armament  of  the  new  oriisit«rH :  the  de.c 
ment  and  t^istof  ]>owders  for  both  old  and  new  armanieotK,  incliidin<;  Hntchki«!f 
of  various  caliberH ;  ballistic  tests  of  material  for  gnn  carriaj^os,  ^uii  8hiel«ki 
the  trial  of  cast-steel  commtm  shells;  the  firing  of  high  explosives  from  pi>\vtli-r 
the  ranging  of  gnus  and  construction  of  range  tables;  the  statutory  test  of  » 
iiieliB.  L.  R. ;  the  test  of  the  maxim  automatic  machine  gmi,  and,  Inr  purfiON 
comparison,  of  the  Gatling  gnn;  the  trial  of  a  gallery  ri tie  for  target  pnu-tw 
shipboard ;  and  of  a  drill  cartridge  for  use  with  Hotchkiss  gnUH. 

PROOF  OF  GUN'S. 

Since  the  date  of  my  last  annual  report  (October  i:?,  lSi7)  there  huva  heeii  p? 
two  r)-incii  B.  L.  li's,  seven  G-iiich  H.  J^.  R's,  three  8-inch  \i.  L.  R's,  one  lO-ineh  B. 

These  t^^sts  have  taken  i)la(!0  absolutely  without  acfident.  Not  only  lias  ev#*n 
passed  its  proof  without  an  indication  of  weakness,  but  all  of  tbo  fittiii^rH — the  h 
mechanism,  gas  cheeks,  and  firing  attachnuMitH — have,  after  liuiii;r  tin j^Hy  :i,Ija 
proved  most  satistactory. 

In  addition  to  the  ])n)()f  rounds  with  service  eliarges  and  ]ire4snre.s  to  whif 
guns  are  subjected,  the  above  guns  have  in  almost  every  instanre  lired  roiiud< 
prcNSures  much  above  those  of  service,  in  th<;  eourst^  of  experinuMital  work  wijb 
powders. 

Of  the  guns  above  enumerated,  one  was  for  the  battery  of  tli«  Boston,  «devei 
that  of  the  Chicago^  and  one  for  the  Miauionomoh.  The  Jiotiton  received  the  last  n 
guns  in  June. 

One  of  the  China tfo'n  guns,  a  (i-ineh.  has  been  shipped  to  New  York,  tln»  otlirt 
at  pn?sent  here,  but  will  be  shipped  within  thes  next  few  weeks.  Two  «»f  thi'S» 
yet  to  be  ])roved. 

An  ^^-irle.iJ  central  pivot  carriage,  also  for  the  Chicago,  has  just  been  reeeivcil. 
will  be  tested  in  about  a  fortnight. 

Since  the  shipnn'Ut  of  the.  HoNttni^s  8-ineh  mount,  and  while  awaiting  that  fa 
r/</<vf(/«,  all  tiling  with  this  caliber  has  been  <l<in«  on  a  15-ineli  monitor  •  irr 
which,  in  anticipation  of  a  peritnl  when  no  service  carriage  woul«l  be  available, 
been  adapted  for  this  work  some  time  ago. 

The  lirst  H)-inch  H.  L.  K.  (tor  the  Miantonomoh)  was  received  nearly  a  year 
but  its  iii«)unt  was  not  completed  until  several  months  later. 

'JMie  gun  an<l  mount,  wilii  all  the  hydraulic  a])parat us  for  working  tlieni,  werer 
early  in  May,  aud  the  gnu  was  tired  for  the  iirst  tiiul!*  on  the  14ili  of  that  lui 
Kvery thing  worked  very  sat isfa»'t«»rily,  but  the  powder,  an  experimental  m 
nja<le  by  tlie  Messrs.  DuPont,  proved  too  quick. 

Ten  ronn<ls  have  sine**  bci'ii  tired  from  this  gun.  The  gun  has  been  amply  pi 
and  (he  mount  has  been  found  bDth  strong  ancl  corivenienr.  I •ufortiiuatclv  tht* 
tier  is  nor  y»'t  sal  isfa<'tory. 

Tiie  lirstoriiie  Mark  III  (J-iuch  guns,  in'^ended  for  the  Vorl'toHrn,  ban'  jnst  \te« 
<  ci\ed,  t«)i;ctber  with  a,  il-inch  central  jdvot  carriage,  belonging  to  the  same 
'J'lu's»»  will  Im;  t»'sted  within  a  few  weeks. 

The  r»-iu('h  cast-steel  gnu  from  the  J*iltsburgh  Steel  Casting  Company  was  reo 
on  l  lie  'i'jd  in>>iaui.  It  will  be  mounted  and  tested  as  soon  as  itH  carriage  if 
]>;>i<-d. 

On  October 'JO,  the  ♦'statutory  test"  of  Ihe  o-inch  caliber  tookplaoc,  a  gnn  el 
calilMT  (;  ')-inch  If.  \j.  \l.  Xo,  *J)  bi'ing  iired,  for  1(Mi  rounds  as  rapidly  ah  the  pii'ce> 
be  served.    The  gun  paxsi'd  the  tost  su<;cessfully. 

rowi>i:ij. 

At  the  date  (»f  my  la^t  rejiort.  the  developnnMiT  of  a  «lomestic  lirowii  ]H>n'dcr  fi 
H-iuch  caliber  had  Just  heeri  su<'cessfnlly  com|deted  aud  a  Nampiu  toHted  which 
the  Hureau's  s|teciruMtiou«i,  giving  an  initial  velocity  of  'J,tiO0  foot-seconds  ^ 
pressure  below  I.'i  tons.  This  was  the  powder sn|>plied  to  the  Jionton.  It  wasen 
satisfaclory,  e\ce|»t  in  the  low  den>*ity  of  loading.  The  ehaml»or  of  the  8-inc] 
is  designr'd  tor  a  charge  ot' I  J.')  pullnd^^.  The  powder  in  question  f^avo  the  stai 
veh>city  with  11:$  pounds,  thus  leaving  a  somewhat  larger  air  Bpuce  than  is ' 
able. 
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It  was  therefore  thonj^ht  bettor  to  modify  tho  inamifactnrc  in  »ii<;li  a  direction  ixa 
(  ahoald  pormit  the  use  of  a  liiglu'r  density  oi*  loading;  and  wo  liavo  Ikmmi  working  in 
'this  direction  in  variouM  sauiplos  niado  and  tostod  nnder  orders  for  the  Chicago'n 
_  yowder. 

~     At  the  present  writing,  this  now  development  is  t!i()n;j:ht  t^>  have  been  perfected, 
''"Md  it  IB  believed  that  the  ditUcnlty  with  powder  for  this  caliber  will  now  disappear 
."asoompletely  a8  the  diiliculties  have  already  disappeared  with  that  for  the  G-inch 
^.Md  5-iuch  calibers. 

i  Fonr  samples  have  been  tried  in  the  10-inch  pnn  with  varyinjj  denfrocs  of  piomiso. 
y.  It  in  impossible  t-o  say  when  there  will  be  any  c«)nsiderable  qnaiitity  of  suitable 
f  powder  available  for  this  calilw'r,  but  I  ilo  not  antieipare  any  very  j^nvit  delay. 

The  sphem-hexapmal  powdrr  adopted  thrive  years  ii,zo  for  tlied-pounder  Ilotchkiss 
i^«lQ,  auil  which  gave  sueh  admirable  results  in  that  caliber,  has  been  found  unsuitable 
•  W>r  the  ;^ pounder,  ])rineipaily  because,  owin;^  to  ihe  very  lon/j  and  narrow  eartriilj^o 
caae  used  with  the  hitter  gun,  much  space  is  lost  in  packing;  sphen>-liexa<;onal  {j^rains. 

It  haH  been  found  impossible  to  use  in  this  cist^  the  full  ehar;j:e  of  the  gun  or  to 
realize  qnit^i  the  full  velocity  drnired.    Those  facts  having  be«*n  fully  established,  a 
Mw  form  of  grain  was  tried  and  has  givon  results  rntindy  satisfactory.    This  grain 
IsaliouttheHizeof  the  IVeiich  t\.,  but  ditlVrently  sliape<l  l»'ing  sipiare  ami  llat  instead 
^  of  cubical.    Its  granulation  is  jilxmt  2H)aud  its  spreifie  gravity  1.7:25. 
Thin  powder  packs  easily  in  the  ras««  and  burns  with  great  regularity. 
It  being  thought  <lesiral»h*  that  one  p»»\vd«*r  shouM  be  used  for  b<»th  the  3-pounder 
:  And  6-|H)nnder  guns.  oxpcrimtMits  have  biMMi  made  in  the  laticr  to  determine  if  this 
fpimin  might  bt*  used  in  tliat  gun  also.    It  is-foiind  to  ^ive  the  velocity  re(iuired  with 
m  very  m«Mlerate  [trsesure  and  will  proliably  shortly  \m  adopted. 
,      In  June  last  two  sampU's  of  i)owd«'r  mauuiactun*d  by  the  Latliii  and  Kand  Powder 
Company  were  test«Ml  in  tin*  South  IJostou  li-ineh  breeeh-Ioa<liug  rille.    The  results 
,  fiven  in  this  gun  by  nuoof  tlir  two  lots  b»'i:ig  tlionglit  <*nconraging,  a  round  was  tired 
-  with  this  Kample  from  a  standard  (i-incli  gun,  as  follows:  Charge,  40  por.nds ;  initial 
.  T6locity,  1,><57  f«H»t-si»ron«ls;  prrs-^urr,  1"»  tojis.    This  is  a  higher  pn-ssnre  than  would 
be  given  for  a  corr»*sptMiding  <-harge  and  veloi-ity  by  an  ordinary  black  powder. 

It  would  then'fore  seem  that  the  nu-aiis  adopted  in  manufacture  to  slow  the  born- 
",  ing  of  the  ]H)wder  had  in  fact  quickened  it. 

men  r.xi'i.i»ivi>. 


In  June  of  the  present  year,  two  serii-s  of  i-xperimenls  were  undertaken  with  high 
explosives,  the  object  bring  to  dctcruiin«>  whether  or  not  the  explosives  in  question 
eonld  lired  with  safety  Irmn  powder  truns.  T]>e  first  seri«'s  was  with  material  n*- 
eeived  from  th«i  torpedo  htation,  the  second  with  the  •,(>-<':ilhMl  inert  iiitro-glycorine" 
of  Mr.  S.  D.  Snudianinoil'. 

The  first  experiments  were  a  continuation  of  others  already  made  at  the  torpedo 
station,  and  in  carrying  them  out  we  had  tlie  benetit  of  the  assistance  of  Lieut.  Karl 
Rohrar  and  Prof.  (\  K.  Monroe,  of  tliat  .statiou. 

It  Wiis  ]iroposed  to  try  as  a  bursiini;  charge  for  shells,  fjrst,  gun-cotton;  se»'ond, 
»  8p<*cial  explosive  de,signated  as  *' A." 

The  gun  usimI  was  a  (»-incli  South  n<»ston  gun. 

The  tiring  with  gun-e»>tton  was  uiiavoi»lably  iiilerni])teil  before  it  had  progressed 
•o  far  as  to  warrant  a  conclusion,  and  before  it  coulil  be  resumed  the  gun  had  been 
destroyed  by  an  e\pli»sioii  in  the  bore  of  a  slu'il  huded  with  «'\plosive  *•  A." 

I  think  the  failiin*  to  reach  a  conclusion  as  to  the  suitahility  of  gun-cotton  for  use 
am  an  cxplosiv<Mn  shells  is  greatly  to  be  ri*gretted.  and  1  beg  to  renew  my  recommenda- 
tion th  it  a  iinmlNM'  of  special  shells  be  math*  for  tlie  '^•iiich  M.  L.  K.  ti>  take  the  stand- 
ard disks  of  gun-cotton,  and  that  tip*  experiiin'iits  in  this  <lirection  be  resumed  with 
that  gun. 

Mr.  iS.  D.  Smolianiiiotf  presi-nted  a  mi\fure  »)f  nil ro-glyeerine  with  a  substance 
which,  as  it  was  claimed.  riMidcred  the  explosive  entirely  .safe  except  un«ler  the  action 
of  a  detonating  fuze.  Three  .shells  loath  d  with  this  mixture  wcn^  tired  from  the 
8-inch  M.  L.  R.    The  shells  were  not  fn/ed. 

There  was  no  ex]dosion  in  the  ;riin.  The  r>rst  two  shells  flid  not  explode  at  all. 
The  third explmled  on  i III pa<-t  with  tin*  water.  As  this  expIo^ion  was  (luittr  unex- 
pected by  the  inventor,  it  was  thought  to  throw  iiincl:  doubt  up<in  the  safety  of  his 
mixtnre,  and  the  tiring  was  s!is]M'n<led  to  await  the  further  orders  of  th(^  Hurt*an. 

It  has  not  since  been  cafe  to  resiiir.e  (his  tirim:  even  if  the  liunran  ha<l  desired  to 
leaume  it. 

i:.\N»;iN(i. 

Three  range  tables  have  been  c<mstrui^ted  by  taklnir  advantage  of  the  very  rare 
OOeasions  when  tiring  (»ver  the  ningi^  has  been  practicable.    Two  of  these  tables  are 
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for  tho  5-iueIi  B.  L.  II.  with  the  servico  v*?locitics,  2,000  foot-seconds  and  l,T(^'f* 
secondH,  und  one  fi)r  tho  H-incli  u'itli  1,700  loot -str on dK. 

I  have  beun  anxious  to  eonipUjto  tho  ninjro  work  for  th*^  calibres  tlins  fur 
service  by  construci inj;  from  practini  an  r<-ineh  table  for  :i,000  foot-8<'ronil« isn: 
velocity;  but  no  occasion  has  been  found  when  the  necessary  lirin^  l.•ouhll>••a^ 
done.  The  calculati'd  table  now  in  u«e  for  the  full  velocity  with  this  irun  >b"oW 
accurate  lor  ranges  up  to  about.  :{,r)OU  yards,  and  not  serionsly  in  err«»r  beyomlt". 
point  and  up  lo  r>,(M)0  yanls. 

A  Muxini  automatic  jjcuii  was  n'ceived  and  tested  here  in  March  last.  Unforiacii* 
this  >jnn  while  rmbodyiiit^  perfectly  the  ]irinciple  of  the  invention  which  it  r*fl 
Kente<l,  waH  nu'chanically  im]»erfect  in  nuiny  details,  the  gun,  under  the  ma:. ii-c 
tion  of  the  ag<Mit  who  ac(u»mpauicd  it,  a»*tinj^  much  IcAs  perfectly  than  coiilii  tj 
been  desired.  lis  perl'ormauce  was  lu'vertheless  very  remarkable,  und  left  iioiltx 
upon  my  mind  <if  the  jjreat  merit  of  the  system. 

Much  of  t he  rime  ot'  the  station  has  naturally  been  occupied  with  routinrvp 
8uch  as  the  test  in;;  of  materials  for  ^un-carriaijres.  gun-shield.M,  et«'.,  the  pn*'f 
service  powder,  the  tirinj;  of  experiuu'ntal  shell,  shrapnel,  etc.,  and  the  tr-stir: 
inventions  suhmittcil  to  the  lJureau  for  its  adoption.  Upon  all  of  tli«\«<e  liet.iilni 
ports  have  becMi  made. 

Much  attention  has  been  *j;iven  also  to  the  settlement  of  questions  reiianiini' 
service  of  the  new  armament  under  conditions  ])ievailinj;  on  shipboard.  The  v."rt 
of  carriages,  «»f  jjas  ch»'eks,  and  of  ])rimers,  the  difticulties  likely  to  arise,  ainl 
means  of  prevention  <»r  correct ini^  them. 

In  connection  with  the  tt?st  «)f  jxuns,  carriaj^es,  and  powder  an  instrument  ha*l" 
desi<jfne<l  ami  t<'sre<l  I'or  rneasurin;^  veliK'ities  ami  acceleration  of  r«'eiiil.  In  jicIh 
terms  this  consists  i  f  i\  Imri/.ontal  cylinder  rcv<»lvinj(  with  a  known  and  ctnH 
velocity,  alon«;  the  sinl'ace  of  which,  in  the  line  of  its  axis,  a  pencil  is  earrie«l  h\ 
motion  of  the  recoilini;  earria;;<\  This  instrument,  in  principle,  was  of  my  u#tc 
but  its  present  satisfactory  workin<{  is  duo  to  an  im])ortant  moflilicatioii  inirnda 
by  Ensign  11,  i^.  Dashiell,  who  reported  for  duty  at  the  station  Kiiortly  after  niv) 
experiments  with  it  h:j»l  been  made. 

In  closing  this  report  of  the  yi*arly  work  of  tlie])roviug  ground,  I  venture  to 
attention  to  the  ditiiciilt ics  under  whicii  ir  has  bt^en  accomi)liKhed  und  to  the  dvi 
wliicrh  are  constantly  entaile<l  by  the  exi>t)sed  situation  «)f  thn  station.  Thtr 
hardly  any  part  of  the  work  done  here  which  is  not  accompanied  1»y  dan;;(>r  iiiorv 
less  serious. 

In  reviewing  the  work  of  the  past  six  years,  I  feel  it  very  remnrkahic  that  ii»»a 
dent  has  ever  occuri'i'd.  ami  1  am  unahh»  ti>  believe  that  even  tin;  trxireutf 
cautions  which  have  so  far  scM-ured  Ibis  immunity  from  accident  can  alwavsava. 
insure  it. 

I  am  aware  that  the  siihjeoi  of  a  suit  able  site  for  a  new  tiring  groiiiitl  has  lou^ 
gaged  the  attention  of  the  Ihirean,  and  that  only  the  extreme  dilheulty  «)f  tiiiilii 
sit(»  which  shall  comlilnc  the  many  characteristics  needed  has  delayed  the  ihris 
I  have  given  the  subji-ct  muidi  consideration,  and  havo  personally  vi.«dted  lu 
idaees  wiiich  have  seemed  )iromi«iiiig,  \>  itli  n»sults  which  are  known  to  the  liiirva; 

It  seems  tonn*  n»>t  improliahle  t  iiat .  in  the  end,  it  will  be  necessary  toiuahitaiui 
stations — one  near  Wasliiiigloii,  tor  such  wt)rk  as  can  be  sahdy  done  at  tbeplsir' 
be  sclect<Ml ;  the  oih»"r  at  a  greater  distance,  for  such  work  as  calls  for  a  Ion};  anilr 
rai»ge. 

If  the  station  is  to  ii-main  ln-rc  for  more  than  another  year,  considerable  iw 
should  be  sjn'iit  in  re]):iirs  juul  iiui>roveinents,  a'*,  anticipating  an  early  eliangr  oi  ? 
I  have  for  the  past  two  \cars  ;ivnidcd  making  any  extensivi?  repairn'or  ehan*^e>. 
Kesp<^ct  fully,  etc..  ^ 

Austin  M.  Knight. 
l/unltuiint'lnHiivcior  Ordaancv,  in  f'har^ 

Ciiiri'  OK  lU'i:i:At  »ir  OunxANri:, 

Xavf/  Ih iKtrfmnit,  ll'ttshinf/fon,  />.  (\ 


I  NITKl)  STATKS  NAVV-VAKD,  \V ASIlINfiTOX. 

IlKI»ni:T  OF  l'i:o(;i:i>'^  MMtV.  AT  TIIK  N A VV- V A KD,  W AStll NdTO.V,  OX  TIIK  roXSTI 

HON  ()!■'  Tui:  iii  ii.niNijs,  j-.ic..  mu  rm:  nkv/ (jt'n  i.'A(T»)iiY,  foic  tiik  ykari 
INC,  o(.Toni:i:  M,  I—'-. 

,'//(■/<  (jun  sho]). 

Ch  tir'niff  on!  anrjnn'  «/*(>i'».  —  I'n^lcr  this  lH\*id.  siu<'e  Novemher  1.  1?^S7,  n  large  ami 
of  wiM'k  hiis  hecu  done.  'Die  iloops  of  this  iuiilding,  of  uiieiiual  height,  huvc*  b«.*«i) 
cavateil  to  an  aver.i;;e  gratle  of  ahout      inches  below  the  l>ropos4td  liiiished  tloor  I 
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of  tho  gun  sluips.  This  has  iiivolviMl  :\  jjnMt  <h>al  <)t'  hihor,  thi*  soiilli  end  requiring 
tbt*  n'iiH>viil  of  toiiiiilaiiiin.s  nl"  fmirfs,  haniiiuTs,  t'ii«jiut's,  cram's,  lurnao«*K,  etc.,  aixl  at 
tbo  ii<»rih  oml  ih«*  hmikiu;;  up  of  th»'  toiiiulatioii  <»t*  tin*  Nasiuyth  Iianiiiior,  which, 
built  ut* sttinr  ami  hn*;i' oak  hraiiis.  haiuh'il  ti>>;t'th(M'  hy  niiiiu*n)ns  '.i-inch  iron  holt8, 
wa8  a  c'(»stly  and  «lilhcnlt  un<h'rtakin«r.  Two  lar«x('  riiniaccs  in  this  part  wt'r«  alst> 
reniovoil. 

n'urhN  t»/  rt  t  tifiHinn'tion. — Tht»  cn».ss  ami  north  «'ml  walls  of  this  shop  have  lu'cn 
taken  iliiwn,  the  hrii  Us  cleaned  ami  ntili/cd  in  otlii  r  work  of  rcconstrnction.  ami  tho 
bUmic  from  the  heavy  loun<lati(»ns  place<l  in  the  retainin<;  walls  of  the  l:2-inch  ^nn 
ali(»p.  'I  ln  work  <»f  raisin*;  tho  root'  (I  foct  to  {^ivo  j^rt.ater  head  room  lor  the  cranes 
hoH  heen  conipU'ted.  Twti  now  w(M>d  aiul  iron  trusses  have  heen  erected.  The  Hoiith 
end  of  the  mof  ha^  been  reslated.  N(*\v  gutters  have  heen  nnido  and  pnt  in  ]>Iace,  and 
f(t*iuM-al  repairs  made  wherever  needed.  The  ;;Iazed  skylijjht,  which  fell  in  Fobrnary 
loHt,  has  ]»et'u  refranie<i  in  »  much  stronger  manner  than  before,  and  thoron^^hly 
tlaslied  and  titted  with  venlilatin'r,  swinj^injii:  shnttcrs.  Two-thirds  of  tho  windows 
littve  been  rehnnj;.  At  the  Si)nth  end  tho  work  of  enlar^in^;  the  central  door  has  been 
coniineueed  and  a  new  east-iron  lintel  ]Mit  in  place.  At  the  nortli  end,  oast  Hide,  con- 
iieetiou  has  been  made  with  the  ]'J-ineh  gnn  Hhop,  and  the  wall  of  ther-inch>;uu  sho]) 
has  been  underpinned  earefuliy  \\  iih  a  concrete  fonn<lation.  On  the  west  Hide,  wluTO 
ab«Mit  feet  of  tlietiiirtli  end  of  t he  \\  all  Jiad  to  be  torn  down  in  cons(M|TU'nce 
of  the  sinkin;;;  from  the  shrinki:i«;  ]»it  excavation,  advania;;o  has  been  takiMi  in  ri>- 
buiidinjt;  to  secure  a  ]>I.iiri  v.all  (ui  tho  inside,  tlu^  )»ilasters  bcin<;  omitted,  and,  in 
riMiiieetion  with  this.  il\e  ntutii  dmirway  has  been  cut  down  t<»  tho  level  of  th<^  iioor. 
Under  this  pai  i  of  tlie  wnll  a  pile  and  concrete  foundation  wa^  |>laced.  the  <>artli  beinj^ 
very  niueh  diNi  ui  bed.  On  iln*  1st  <>f  Niivember.  l-"-7,  but  few  of  the  piers  of  tlH"lO-ton 
crane  \\en»  in  iiiaec.  l»uiiuir  tin-  >e:ir  all  the  rt'st  have  been  laid.  This  lias  bi'cn  a 
luatter  of  co'i^idi  rable  diilieuli.x' ar.d  c\p«'n.'ie.  The  removal  of  the  fmindat ions  met 
with  in  exraxaiini;  has  m  eessirat»"il  tlm  e\pendilure  bntli  of  time  an«l  mcMiey  far  in 
eseessof  what  was  ant ii  ipate<l.  "I'lie  eharaci»»r  of  the  ;xronnd  at  thi'  south  end  on  the 
wpMt  si«b'  madi»  pilini;  neeessary  f»»r  the  <Mlil-iiumbere<l  ]iiers  1  to  V.K  while  fh«^  coni- 

5de!edi>iutc-ration  of  i  lie  snil  at  flie  north  end  by  the  sinking  due  to  the  excavat  ion 
iir  the  sliriiikiiit;  j»ir  m:i*\e  ii  also  mM-essary  l^r  piers  17  to;VJ.  .">:*.  and  .V». 
In  ail  ilieso»J-l  ]»ili  >  havi'  been  diiven. 

In  iidtlifi«in  it  was  found  ni-eessary  to  im  reas**  tin*  base  area  of  several  i»iers  to  in- 
Hiire  a  lirm  fnumlai inn  l'»r  iln'  ciam*  NUpporrs.  i!iereasin;r  both  1  he  excavation  and 
the  amount  <if  en?ieii  ie  laid. 

At  this  daTe.  Di  fidu  i-  1^--.  all  the  ]di'is  ari»  ready  l\»r  the  iron-work  to  No.  IH», 
aii<l  all  will  be  n  ady  by  the  »  inl  nf  ilp-  s'  coud  week  in  November. 

rj- f#M  ii  I,  III!  Shop. 

At  the  bj-Hjijiiinn  nf  iIh-  yi  ar  (  ii-liii;:  Oriobm- Td,  l-^-H,  the  work  of  excavating;  for 
Hit**  iif  t  his  .simp  was  bi  :;ii;  r.i|':dl\  ear  ried  on,  and  was  c(uit  inued  with  interruption 
i>iily  from  the  bad  w  i  :ii  In  i .  uim  il  (he  entire  are.'i  h:id  be(>n  bi'ou;;ht  practically  to 
i;rade  of  the  tiui-'hi  d  iluor.  beini;  b  f f  thus  hii-h  on  account  of  the  cliaracter  of  tln> 
clay,  w  iiii  li  >laek«'d  Mini  d-  ;»  i  ini  .iicd  \\  ith  eithi  r  dr>  ness  nr  moist  ure.  The  labor  of 
excava(n<  w  as  njat«i  laily  iiiena-ed  bv  th"  ui-eessity  mIiowii  by  thecavin;;  in  of  the 
liithi-rto  lirmly  .--lamiini^  c;;.'.  l).irik^,  \\lii«-ii  <  ommenced  wit h  the  heavy  rains  of  Oc- 
tciber,  No\«'mbiT,  an<l  I'l  eemlH  \\  l"-?.  Ii»r  e\ tensive  bracifi;L;,  both  as  a  preventive  of 
further  ;;iv In;; '.\  .ly  ol  tin'  w.jlisami  as  a  profei-i  i«)U  tor  the  workmen. 

With  every  ]»ier;iui  io;i  laUeii  liMi;!-(-iint  inut-d  >lorni8  washed  out  lar;xe  mnsHcs  of  ami 
8i>  sid'ti  ui-d  tiie  faiih  a^  to  hi  >  es>.iiate a  mati  rial  iuereasc  in  the  amount  of  masonry 
in  plaei-s.  Jbtt  with  all  i  !i>  .-e  disailva<ila.;es  t  In- reiainin;;-walls  hav(>  been  cfuupleted 
without  aei  ideui,  a.'id  i  \tMi>.uii>  t<i  mans  months  of  wet  and  dry  have  denionstrared 
their  >.afi  ty  and  ;;imh1  ei):i^;  i  m«  i  si.u.  In  ennneetiitn  with  thei-ast  and  west  retaiuint;- 
wallH  li.ixe  bi  en  built  mJiiih- .siairw.r\ s,  w  hic  h  w  ill,  wh'-n  the  walks  about  thi»  bniid- 
iii^  are  ( iimpletnl.  I'.iiui  r.it,\ i  jiient  1  Ii.uouLrhf.in-s  for  the  wi»rkmen  of  the  yard. 

Kasl  of  I  he  I  J  rlifp  a  In  :>-k  r*  iaiuiui^-wall  has  been  built  about  an  area,  s(»  as  to 
givi*  Iji^bi  tti  till'  w  iudnw  s  ji*  I  III-  s.ii;i  |,i-a"«.t  ciuiiei  and  secuiea  dry  wall  to  the  buiidin;r. 

\yoik  npiiii  tin-  •'liriiikiu'^  p:i  \v;is  eiiinn'i-nred  early  in  .Tanuary,  l"*"-^.  Numerous 
iMirin^s  iue\  iiui>ly  maiie  in  t he  imuii-diati'  vreiuiiy  »d*  the  ]»it  to  a  r-onsiderable  depth 
liad  hlmwn  tlie  i  \\^\>  nee  of  a  iMunp  h  i  Im  d  nf  I'iay.  apparently  bearinj;  no  wal«'r. 
Thin  examinat  Hill  v.i-  eoiiiir-rnil  b>  ii;f  tir».i  i:»  ii-ii  exei  vated,  b:it  at  tbisdepth  water 
unnb»  its  appeal  au«  e,  aiiil  at  *Ji  fn 'Ji;  t«  i  I  a  >i  i at  iim  of  4|uiek.sand  was  st niek,  from 
which  the  iIh  a  of  >aiiil  iiit  i  ilu-  |  it  liid  not  e-  a-i' nntil  the  i:itli  of  July,  when  the 
pipes  whieh  had  been  pi. m  il  tliion.:!i  th.-  eojicret*-  walls  in  construction  t<M'arry  the 
water  Wi  re  pluiij^rd. 

KviTV  preeautinn  pi>s^ii.Ii"  w  as  ia'.v«-n  but h  to  pre\  ent  and  re;x"hite  this  liow,  but,  as 
tlio  Rami  touml  it"  way  tlir  ui-h  tin"  miuutesi  rre\ ici' wherever  water  could  ruu, 
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Tho  quantity  of  wind  thns  coming  in  was  enormous,  frequently  n  half  days  iii 
lu'ing  exi)eiided  in  removing  it  and  tho,  water  before  a  shovel  could  bennt  iuto! 
clay  beneath.  In  con8t!qnence  of  this  How  the  ground  in  the  vicinity  orthepit« 
began  to  sink,  extending  farther  and  fartlier  and  to  greater  deptb,  until  it  iu?w 
the  foundations  of  tho  north  part  of  the  wcHt  wall  of  the  b-incU  |2:uii  shop  aud 
south  part  of  the  corresponding  wall  of  tho  12-inch  gun  shop,  autl  several  ot'th*}' 
for  the  crane  supports.  Besides  there  arose  the  necessity  of  extra  bracing,  and 
l)it  was  filled  so  as  to  leave  scarcely  room  for  the  buckets,  with  piles  braced  agx 
horizontal  beams  which  hold  back  the  vertical  sheathing.  This,  however,  woaM 
have  involved  undue  labor  but  for  the  sinking  of  the  ground  above  describeil.  wl 
amounted  to  over  10  foot  at  the  southwest  corner  of  tire  int.  This  threw  the  bru 
out  of  line,  transferred  strehses  in  a  veryproplexing  way,  decreased  the  size  of  lb 
by  the  dipping  of  the  piles  and  braces,  and  at  length  caused  the  caving  in  of  the* 
side,  April 26  and 27,  Ir^bS,  when  the  clay  backing  had  become  so  softened  by  the  w 
which  entered  the  i)it  from  the  center  of  the  south  side  to  the  northwest  cnrntr  i 
readily  ilow,  pushing  out  between  the  sheathing,  permitting  the  braces  to  shifi, 
the  end  at  last  to  give  way.  Even  so  rec<iutly  as  July  23,  lri88,  the  north  banko; 
shallow  part,  full  of  seams,  inclined  toward  the  pit,  and,  wet  with  rainR,  cavt 
just  before  the  bracing  was  to  be  i)ut  in,  fortunately  during  tho  noon  hour,  wbf 
one  was  at  work. 

Though  the  soil  has  been  most  treacherous  and  tho  work  in  consequence  danec 
to  an  extent  little  understood  or  appreciatcMl,  the  labor  ot  excavating  and  of  Ii 
the  concrete  has  been  successfully  completed  without  accident  to  any  one,  thecal 
in  having  all  happened  at  times  when  no  oivt  was  in  the  pit.  At  thiH  date  the 
creto  walls  are  linished,  the  plank  lining  is  being  removed,  and  the  pit  is  I 
pumped  out  ready  for  the  iron  caissons  and  for  fitting  up  with  the  interittr  am 
ments  as  planned  by  the  Bun^au  ot  Onlnancts  and  for  tho  laying  of  the  granite  co] 

The  concrete  foiunlations  for  the  walls  of  the  12-inch  gun  shop  were  hiid  in 
vember  and  Dceember  last.  The  foundation  courses  of  brick  were  b<*;;un  Apr: 
lj*iSH,  and  since  then  the  water-table  has  been  laid  and  the  walls  pnictically ' 
l)leted.  In  erecting  them  pipes  were  introduced  to  receive  the  bolts  fmui  the 
braces  of  the  columns  of  the  110-ton  crane,  so  as  to  avoid,  as  much  as  possible, 
drilling  through  the  walls.  There  yet  remains  the  finishing  of  the  cornice  on  the 
side,  and  tho  building  up  of  the  ])ilaster  about  tho  east  heel  of  tlie  now  truss  ai 
north  end  of  the  8-incli  gun  shop,  whieh  will  require  but  a  few  days  longer,  an« 
filling  in  about  the  iron  works  of  the  shed  roofs  of  the  nmin  building,  which  can 
be  done  after  it  is  in  ]»lace. 

Tho  shi^d  of  the  12-inch  gun  shop,  between  it  and  the  retaining- wall,  hasbe«'U 
ered  in  ready  for  tiiniing,  which  will  be  done  when  tho  walls  of  the  largo  8hi»p 
completed.  Tho  iron  columns  and  I  beams  for  this  shed  are  being  fitted  by  Ordn 
and  will  soon  be  ))ut  in  position,  the  foundations  being  alreaily  in.  In  the  ji 
shop  all  the  frames  tor  the  windows  of  tho  main  building  an)  made,  and  work  is 
going  on  upon  those  intended  for  tho  clear-story. 

The  concrete  piers  for  tho  110  ton  crane  supports  are  nearly  complete,  all  but 
requiring  only  surfacing  to  grade  to  finish.  They  will  bo  ready  for  the  orectio 
the  columns  within  a  fortnight. 

AVith  the  approval  of  the  Chief  of  Ordnance,  a  new  sewer  of  10- inch  glazed  pipi 
been  laid  about  the  i2-ineh  gun  sho]),  to  take  the  place  of  a  large  cement  pipe  » 
cutoff  by  the  shrinking  pit  excavation,  and  so  far  it  has  proved  ample  to  carry  o 
the  drainage.  In  connection  with  this  several  new  catch  basins  have  been  Wt 
area  south  of  the  shed  bet  ween  the  12-ineh  gnu  shop  and  tho  retaining- wait  ha;* 
graded  and  paved,  and  sidewalks  lai<l,  as  also  a  gutter  east  of  the  main  retan 
wall.  Tho  same  improvements  are  now  being  made  north  and  west  of  the  1*2- 
gun  shop,  and  will  probably  be  comideted  before  winter  sots  in. 

In  the  gun-carriage  nhoj>  a  large  amount  of  labor  has  been  done  removing  cr 
machinery,  galleries,  etc.,  including  foundations.  Considerable  excavation  uaa 
made  in  connection  with  this,  to  bring  tho  general  level  about  to  that  reqnire< 
c<mcreting,  exce]»t  in  the  eenter,  wln-re  the  railroad  track  is  still  hi  use.  Thee 
wall  has  been  torn  down  to  the  level  of  the  Hceon<l  story,  the  bricks  cleaned  uud 
up  in  various  works  of  improvement.  A  new  wooden  truss  has  been  erected  ovpi 
cross-wall.  At  the  north  end  the  badly  sagged  hip  truss  has  been  taken  out.  at 
])laee  ot*  it  tho  shorter  and  stronger  ]>artial  trusst^s  have  been  cnntiuiied  acnw 
buiMing  and  a  new  truss  built  wln-re  it  was  needed.  The  attic  Uoor  has  been  t 
down  and  the  material  coming  from  it  us4m1  for  sheathing  in  tho  ah  rink  in  pit  an 
scaffolding.  Thefori;e  chimneys,  at  the  south  end,  have  been  taken  down  ahovi 
roof,  and  the  o])enings  temporarily  covered,  pending  the  repairs  to  the  truaso 
which  the  scaflohling  is  now  Ix^ing  erected. 

2.'i-/ow  crane  supports 

Thvsi"  are  complete  for  i)iers  Nos.  1  to  22,  and  ready  for  tlio  iron-work.  Uni 
didiculty  was  experienced  in  the  laying  of  these.    Tho  soil  is  all  Diado  earth,  a 
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•  ■'»*y  porons,  so  that  the  flow  of  water  from  ono  pit  to  aliothcr  was  very  groat,  and 
pampinji^  of  ono  excavation  involved  practically  the  punipin^j^  of  all.  ]^8ide», 
ing  to  this  large  amount  of  water,  the  caving  in  of  the  earth  was  frequent  beneath 
h»nl-packed  surface,  and  at  least  double  the  amount  of  excavation  anticipated 
reqaire<l. 

Steam  conduit. 

Three  hundred  and  twentv-five  feet  of  steam  conduit  has  been  laid  from  the  batt4?ry 
of  boilers  in  the  breech  mechanism  shop  to  the  foundry.    It  is  titled  with  proper  ont- 
ts  to  sewers,  and  with  wells  for  catching  surface  water  where  necessary,  and  works 
itlsfaotorilv  supplying  dry  steam  to  the  various  engines  of  the  foundry. 
Beepectfuily  submitted. 

A.  G.  Mexocal, 
Civil  Engineer,  U.  X, 


RECORD  OF  PROCEEDINGS  OF  TORPEDO  BOARD  FROM  NOVEMBER  1, 
188(5,  TO  JUNE  30,  1887. 

Xovcmbvr  30,  1886. 

The  Board  met  in  accordance  with  orders  from  the  honorable  Secretary  of  the  Navy 
Cmarked  A)  and  the  senior  member  (marked  B),  and  organized  as  follows :  A.  P.  Cooke, 
••?tain,  U.  S.  Navy,  president ;  C.  F.  Goodrich,  commander,  U.  S.  Navy,  member ;  R.  B. 
Miford,  lieutenant-commander,  U.  8.  Navy,  member;  A.  R.Coudcn,  lieutenant,  U.  S. 
vy,  member;  S.  P.  Comly,  lieutenant,  U.  S.  Navy,  member. 

All  the  members  present.  The  onler  constituting  the  Boanl  and  a  letter  from  the 
■gent  of  the  Howell  Torpedo  Company,  with  indorsement  of  the  Bureau  of  Ordnance 
Cnuirked  wert)  read  by  the  president.  After  discuHsion  it  was  decided  to  defer  the 
•election  of  the  northern  locality  for  the  trialH  of  automobile  torpedoes  for  the  pres- 
ent and  to  advise  the  sending  of  one  momber  of  the  Board  (Lieutenant  Couden)  to  the 
Ticinity  of  Pensacola  and  Key  West  for  the  purimse  of  making  a  preliminary  inspec- 
tion of  such  localities  there  as  may  seem  suitable  for  winter  trials,  he  to  bo  furniHhed 
with  facilities  for  such  inspection  anil  to  report  to  the  Board  in  full,  when  the  final 
choice  will  l>e  made  by  it. 

A  letter  embodying  th<'se  suggestions  to  bi'  written  by  the  president  to  the  Chief  of 
Bureau  of  Onlnance.    (Markfd  I).) 

At  11.45  a.  m.  the  Board  adjourned  subject  to  the  call  of  the  president. 


Navy- Yard,  New  York, 

January  1887. 

The  Boanl  met  pursuant  to  orders  from  tin*  pn'sident  (marked  E).  All  the  mem- 
bers present  except  Lieuteiiant-Comiiiauder  U.  l\.  Bnulford,  who  was  absent  on  ac- 
count of  the  non  nailing  of  the  Newport  boat. 

After  discusMion  (hco  F)  the  vicinity  of  Pensacola,  Phi.,  was  selected  as  a  suitable 
locality  for  winter  experimttnts  with  antomobile  torpedoes. 

At  4  p.  m.  the  Boanl  atljourned  subject  to  the.  call  of  the  i)resident. 


Navy- Yard,  New  York, 

April  21,  1837. 

The  Board  met  pursuant  to  orders  of  the  president  (marked  G),  all  the  members 
being  present. 

Tne  communicationH  rt»ceived  by  the  ]>resident  since  tli«  last  meeting  were  read 
nnd  considered.    They  are  as  follows  : 

Instnictions  for  the  Tor|>e<lo  Board  of  Aj»ril  4,  H-«7.    (Marked  II*.) 

Lett4)r  from  the  Bureau  of  Onliianc»»,  April  4,  1*<-J7,  to  owners,  inventors,  etc. 
(Marked  H.) 

Letters  from  the  president  of  the  Howell  Torpedo  Company,  together  with  notes 
on  the  Howell  torpetlo,  its  hors«i  power,  etc.    (Marked  H  I,  *2,  '.J,  4,  5,  6,  7,  f*^  l». ) 
Letter  from  General  H.  Berdan,  with  short  description  of  his  torjM'do  and  photo- 

gaph  of  mo<lel.  (See  report  on  tlie  B<*rdan  nystem  (»f  torpedoes,  forwarded  to  Bureau 
ptember  2H,  1887.) 

Letter  from  Mr.  Dana  Dndley,  of  Lynn,  Mass.   (See  report  on  Mr.  Dana  Dudley's 

torpedo,  forwarded  to  Bur«*au  October  *2H,  lrttJ7.) 
Letter  from  Mr.  Benjamin  C.  Pole,  Philadelphia,  Pa.    (Marked  L) 
After  discussion,  it  was  decided  that  tho  president  of  the  Howell  Torpedo  Companv 

■hoold  be  requested  to  comply  with  paragraph  11,  instructions  to  Torpedo  Boanl. 
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That  General  H.  Berdan  Ixf  informed  that  the  Torpedo  Board  wonld  be  conveiiMiX 
the  r)th  of  May  for  the  pnrposo  of  nieetinir  hini.  That  Mr.  D.  Dudley's  iuventi» 
were  not  presontud  to  the  Board  in  sxich  a  manner  that  their  incrits  conld  be  coD«ii- 
ered,  and  that  he  be  so  informed.  That  Boujamin  C.  Polo  sboiild  bo  infomipdtbfi 
the  Board  was  ready  to  receive  and  consider  any  plans  he  migbt  Bubiuit  forant 
under  the  scope  of  instructions  for  the  Torpedo  Board.  That  the  tarj^ets  shoaM  ht 
made  of  netting;,  in  s.tctions  iir»  t\?et  loii^  hy  1*^  fe<;t  deep,  the  iiiesheH  to  b**  ivcranei- 
lar,  12  inches  deep,  the  verticals  to  be  of  lij;ht  woven  stntf  about  tbe  weipht  of  wJ 
lines,  and  tlie  horizontals  to  be  of  netting  twine.  Ropiujir  of  l*2-inoli  atiiA'  all  aroi^sil 
each  section.  Ordinary  net  Uoatsand  wrifrhts  at  top  and  bottom,  respectively.  1«^ 
eidrd  to  reijui'st  tluit  orders  be  issued  to  Lieut.  S.  P.  Comly  to  make  an  iusptH-tioLii 
the  waters  of  Long  Island  Sound  and  Narra<^ansett  Bay  for  the  x^urposc  of  selcctirc« 
place  suitable  for  experiments  with  finished  torjiedoes. 
The  Boaril  then  adjourntid  subject  to  the  call  of  the  preBident. 


Lyckum,  Navy- Yard,  New  York. 

May  (J,  1*?. 

Board  met  pursuant  to  call  of  the  president  (marked  K  K  1).  All  the  lufuibn 
present  except  Comniander  Goodrich,  absent  on  account  of  illness.  8t«iin^rai>br? 
also  present.  Air.  H.  Berdan  came  before  the  Board  to  explain  bis  torpedt>  wilk 
snubbing  linn.  (See  report  cm  the  Berdan  system  of  torpedoes,  forwardefl  to  BuRsi 
September  ISf^T.) 

At  1'2.:J0  Mr.  lierdan  withdrew.  Received  telegram  from  Commander  Goodrich 
stating  he  was  too  ill  to  start  last  ni<j;ht.  Read  letter  from  Louis  Ba^^cr  (marknlK 
2),  also  specillcation  of  his  patent  for  primer  of  submarine  toqieiloetf,  etc.  (Marked 
Ka.) 

Decided  to  inform  ^Ir.  Ba|;j^er  that  an  examination  of  his  primer  <lid  not  coof 
within  Instructions  for  Torpedo  Board."  (Marked  K  4.)  Read  Ordiiauco  Bureai* 
in<l(U'sement  on  letter  of  ]>residbnt  of  Boanl  requesting  that  orders  lui^bt  beiHiinedti 
Lieutenant  Ciunly  to  search  for  northern  locality  for  torpedo  trials.    (Markeil  K  5.) 

Read  letters  from  Frank  Tompkins  and  j>resident  of  board's  answer  to  same,  i  '■^••l 
K  (),  7,  8.)    Read  letters  from  Mr.  Dana  Dudley,  also  ])resident*s  letters  to  biiu. 
cided  to  inform  him  tiiat  when  he  ottered  a  conipleted  weapon  ready  for  trial 
stated  when  and  where  he  desired  the  trials  to  take  place  the  Board  would  make 
experiments:  also,  to  request  him  to  send  a  commnincatiou  to  the  Board  stating »- 
actly  what  the  torpedo  would  do.    (See  report  on  Mr.  Dana  Dudley's  invention, fi4^ 
warded  to  Bureau  October *J8,  l"?.'??.) 

Read  letter  of  president  to  W.  L.  D.  O'Grady,  also  letters  from  Mr,  O'Gradyud 
Bureau  of  Ordnance  re^ardiui?  "  Hyinj^  pontoon."  Decided  to  infonn  Mr.  CGndv 
tliat  if  he  will  report  to  the  president  of  the  Board  when  he  has  tlnislied  coDteinpUlHl 
alterations  to  l]u>  llyini;  jtontoon  the  Board  will  ins]>ect  it  at  Roalyu,  but  can  notn 
the  date  at  present.'  (See  re]M)rt  forwarded  Ordnance  Bunwi  June  13,  I8d7.)  End 
letters  to  Howell  Ti)r]>edo  Company,  also  letters  from  Howell  Torpedo  Company  ao^ 
speeilieations  or]>:itents.    (Mjirked  II  1,  'J,  :{,  4,  r>,  <i,  7,  i*^  9.) 

Decrided  to  try  the  I 'owed  torjiedo.  To  so  inform  the  Bureau  of  Ordnance  afid 
to  rcfinest  that  a  vessi'i  of  suitable  character  be  placed  at  its  disposal.  \>aMlt» 
carry  <>')  to  Ml  j^onnds  <»r  ste.'im  and  to  be  able  to  furnish  sutlieiont  quantity  forrt- 
periments.  To  bav*'  lar«^e  enon;;h  erew  for  ctmduetin^  experiments.  Aiitbority  I*- 
<jneste<l  to  eninloy  labor  for  iii>tallinj;  ti)rpedo.  (Marked  L.)  Decided  that  NoVac^ 
Bavin  vi»'inity  of  Su«;  Harbor  was  suitable  locality  for  preliminary  trials  of  tm- 
]>edoe.s  <lnrin;i  .summer  numths.  and  tlnit  late  trials  from  vessels  under  way  shonM  be 
nijide  in  (;anliner*s  Bay  or  Lon<;  Isbunl  Sound.    (Marked  M.) 

Read  letters  troni  Messrs.  Hunter  and  I\eny<m,  together  with  illustrated  pamphlet 
deserlbin«x  submarine  vessel  and  tisli  torpiMlo. 

Read  li'iters  of  ]iri'siili«nt  of  Board  to  Mr.  Kenyon  (see  report  on  "Hunter  fiik 
torpedo  "  si'nr  to  Bureau  <  )('tol>er  l^>^7). 

At  :J..")0  p.  lu.  Boanl  a»l.journed  to  meet  to-morrow,  the  7th  inBt.|  at  10  a.  m. 


Lyceum  N aw- Yard,  K".  Y., 

Jfay  7, 188:. 

Tlie  Board  met  pursuant  to  a<ljonrnnient  of  yesterday.    All  the  members  preseot. 

l)eeide<l  to  inlonn  Mr.  Hunter  that  a^jreealdy  to  tlieretiuest  of  Mr.  Kenyon  tke 
Board  would  meet  at  lii<4  otiire.  iu  Phi iadrlphia.  about  11  a.  m.  of  the  20tb  iD8t«nt,Ar 
the  i)ur]»ose  of  r\auiin:nir  his  IinIi  tiu'pcdn.  (See\.) 

Timothy  Siilliv.in.  niacliinist  T.  S.  Xavy,  eame  before  the  Board  and  pRMotel 
drawin;:s  of  his  submarine  rocket  torpu(h/for  tiring;  from  directing  tnbea  tbroofk 
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ahii>*8ttiile,  and  ^avf  oniliU'scriptiou  of  Haitio.  He  was  rcqucstoil  to  fnruiHli  the  Board 
^  Wltn  a  full  description  of  tiU'pedo.    Ho  witlidrow. 

J  Pr«8idoQt  of  1  ho  HowHi  Torpedo  Company  ramo  before  tbe  Board  and  sug^sted 
that  the  vossel  from  which  exporiments  arc  to  be  inadu  nhonld  carry  from  (K)  to  80 

c  poands  of  steam,  and  rtlionld  have  at  least  tivo  men  in  addition  to  her  regular  crew. 
One  macbiniHt  to  handle  and  work  torpedo. 

,      One  lubon*r  t(»  assist  in  handling  torpedo,  and  three  men  for  handling  boats,  tar- 

;  gats,  etc. 

President  Howell  Torpedo  Company  withdrew. 
Board  adjourned  subject  to  call  of  x>re8ident. 


IfcM)  Walxut  Street,  Philadelphia,  Pa., 

May  20, 1887. 

The  Board  met  pursuant  to  orders  of  its  president  (marked  N.  I,  2)  for  the  purpose 
.  of  ins|>ecting  the  Hunter  tish  toii>edo. 

AH  the  members  being  present,  Mr.  R.  Hunter  gave  a  brief  description  of  his  sul); 
.  marine  boat,  having  two  models  to  illustrate  his  remarks.  He  stated  that  the  pro- 
pelling  instrnment  (immersed  side-wheels  with  feathering  floats)  was  the  principal 
'  ivatare  of  his  invention.  The  main  object  bt'ing  to  control  the  boat  without  compli- 
cation, he  claimeil  to  be  able  to  m()ve  in  any  din^ction  (ahead,  astern,  down,  up,  turn 
on  the  center,  etc.).  withont  changing  the  direction  in  which  tlie shaft  was  revolving. 
The  feathoring  arrangement  consisted  of  a  sleeve  on  the  shal't  whi<'h  gave  motion  to 
>  an  idler  which  turned  a  pinion  with  each  lloat,  the  tloat  making  half  a  revolution  to 
one  complete  revolution  of  the  wheel.  One  man  governs  the  whole  boat  by  means  of 
a  band-wheel  having  a  pointer  in  front  of  him  which  traverses  u  dial  and  shows  the 
•sact  angle  of  the  tloat s. 

The  inventor  claims  that  very  little  power  is  requiml  to  change  the  angle  of  the 

ats,  and  that  they  ran  l>e  locked  in  any  position.    He  bad  not  decided  upon  what 

>tive  power  to  use  t«)  drive  tln'  Iwiat  but  tiionght  of  a  tireless  engineer  electricity. 

Neither  the  probable  speed  north*'  eliective  power i>f  boat  has  been  calculated.  '  In 
actual  practice  he  stated  the  spee«l  was  surprising.  With  same  horse-power  obtained 
grt*at  exr<«ss  of  speed  over  <irdiiuiry  ukmIcs  of  propulsion. 

When  on  thesurfaee  the  b<Kit  is  to  br  ventilated  by  means  of  a  pipe  sliot  up  above 
the  d(*ck  through  which  thf  foul  air  is  ])uuiped  out  and  pure  air  )»uniped  in. 

The  inventor  proposed  to  ai»ply  this  propeller  to  a  tish  torpedo,  but  no  arrangement 
for  launching  the  tnrpetlo  t'roui  the  ship  had  been  designtul. 

A  nnmtier  of  experiments  were  made  with  both  models  in  a  tank  (Ki  feet  by  3  feet 
by  li  feet)  tilled  with  tVi-sh  water. 

(1)  To  sink  direetly  down:  successful. 

1*2)  After  being  loaded  to  coiue  to  surCacc ;  successful. 

(It)  M(»ve  straight  ahead,  varied  a  little;  said  to  be  on  account  of  diifercut  sized 
paddles. 

(4)  Move  direetly  astern  ;  fairly  successful. 
(r»)  Turn  on  cent«*r  as  pivot ;  suceehsiul. 
(♦>)  Go  down  slowly  in  incline;  sue<'es>t*ul. 

About  sjinie  experiments  with  small  model ;  fairly  sacccssful.  Both  models  worked 
by  clock-work. 


RosLVX.  LoNO  I.si.a.nd.  Ma  If  27,  1.^. 

The  Ikiard  met,  pursuant  t<i  orders  of  its  president,  at  th«^  ship-yard  of  Mr.  Thomas 
Clopham,  f(»r  the  jiurpose  of  inspecting  the  *•  living  pont<m  '*  of  Mr.  O'iiradv.  (Seo 
O,  Ol,  O-J,  and  0:J.) 

All  the  members  pre>ent  exce[»t  Lieut.  A.  K.  Couden,  V.  S.  Navy.   Mr.  O'GriHly  also 

£ resent.    Inspected  a  nio<lel  of  the  "llyiug  ])ontou '*  (ir>  feet  by  5  feet  by  7  inchcH), 
[r.  O'tirady  giving  a  brief  deseript  ion  of  it  and  tlie  ]>urpos<^^  to  which  he  considered 
it  adapted. 

He  was  requested  to  liimish  the  B»Mrd  with  a  written  description  of  his  inven- 
tion and  to  state  how  lie  would  use  it. 
A4jourutHl  to  meet  at  10  a.  m.  to-morrow. 
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Lyceum  Navy- Yard,  N.  Y.,  MayitHA^*. 

Board  met  pursuant  to  adjournment  of  yesterday,  all  the  lucmberB  being  preseK 
except  Lieut.  A.  R.  Condon,  U.  S.  Navy. 

Read  and  considered  letters  from  Mr.  Dana  Dudley.  (See  report  forwarded  to  B^ 
reau.) 

Decided  to  inform  him  that  the  Board  was  organized  for  the  purpose  of  makiij; 
experiments  and  that  it  had  no  gun  which  it  could  place  at  his  disposition;  that  a 
could  sue  nothing  in  his  designs  which  had  not  heeu  well  digested  al ready, except  tke 
throwing  of  a  high-power  explosive  projectile  hy  means  of  compresseil  air,  tnein 
to  be  compressed  at  the  moment  of  liring  by  the  explosion  of  a  charge  of  gunpowdo; 
that  if  ho  had  any  good  working  apparatus  to  demonstrate  this;  the  Board  will ^ 
pleased  to  witness  any  experiments  at  such  time  and  place  as  may  bo  decided  apa 
hereafter. 

Discussed  the  Hunter  fish  torpedo,  but  decided  to  defer  final  actiou. 

ReJwl  and  considered  letters  from  Lieut.  M.  E.  Hall  ^marked  P)  and  H.  Berdan. 

At  12.30  p.  m.  the  Board  adjourned,  subject  to  call  ot  its  presideut. 


Lyceum  Navy-yard,  New  York. 

Jutie  10,  l^. 

At  10  a.  m.  the  Board  met,  pursuant  to  the  orders  of  its  president  (see  Q  Q  1). 
Present,  all  the  members. 

Read  and  con»ider<?d  letter  of  May  31,  1887,  from  W.  L.  D.  O'Grady,  givinj;  ^^ 
scriptiou  of  flying  pontoon,  its  adaptation  to  naval  purxioses,  etc.  (8eo  *'Reportof 
Flying  Pontoon, June  13,  1?^.) 

After  discussion,  letter  to  H.  Berdan  was  prepared.  (See  R  and  report  of  Septea- 
ber2S,  1HH7.) 

Let  t<'r  from  Mr.  Patrick  was  read  and  discusssd.   (See  S.)   Decided  to  send  letter 
to  Mr.  Patrick.    (S  1.) 
Board  adjourned  subject  to  call  of  its  president. 


Navy-yard,  New  York. 

Jane  24,  18e7. 

At  10. If)  a.  m.  the  Board  met,  xmrsuant  to  orders  of  its  president  (see  T  T  1,  Ti). 
All  the  members  being  ])resent,  accompanied  by  Mr.  Patrick,  proceo«led  to  Colli';^; 
i'oiiit.  Long  Island,  in  the  navy-yard  tug,  for  the  ])uq)08e  of  witnessinc  a  ruu  of  tlw 
'•Patrick'*  torpedo.  Tii<'.  torpedo  was  found  in  a  boat-house  havingun  incliucd  railway 
running  into  it  from  the  water. 

Mr.  Haight,  Mr.  Wood,  and  four  laborers,  all  em  ploy  <^s  of  Mr.  Patrick,  werr  presect 
jireparing  the  torp«'do  for  launching.  Watches  were  compared  and  a  member  ol  thf 
Board  W(;ntout  to  the  mile  buoy  in  a  small  boat.  A  system  of  signals  having;  b«M:D 
arranged,  by  whir'h  the  observers  at  the  beginning  and  end  of  the  course  could  tell 
the  instant  of  jjushiiig  the  first  buoy  and  of  arrival  opposite  the  mile  buoy,  the  totpedo 
was  launched  and  started  over  the  course  between  the  buoys. 

The  mile  (-V^riO  fet  t)  was  made  in  3  minutes  16  seconds,  or  26.79  feet  per  second: 
15.84  knots  ])er  hour. 

The  watrr  was  smooth,  wind  Idowing  with  force  of  3  across  the  coarse,  and  there 
was  a  small  tide  again^st  tlio  torjH-do. 

Torpedo  passed  close  to  the  bu<iy,  was  stopped  at  end  of  run,  electric  wire  cut,  and 
t{>rfM'(lo  lowed  back  to  the  boat-house  from  which  it  had  been  launched. 

The  covers  wcrre  thru  taktju  otf  the  diti'erent  compartments  and  brief  descriptioni 
were  giv«Mi  of  tlu^  parts  by  Messrs.  Patrick,  Haight,  and  Wood.  Mr.  Patrick  stated 
that  no  changes  had  been  made  in  tori)edo  since  Lieutenant-Commander  NewelJ  had 
obtained  a  dfs<!ription  of  it,  a  copy  of  which  is  in  poasession  of  the  Board,  with  the 
excejition  of  the  reduction  in  size  of  some  of  the  heater  tubes.  (Half  were  nov 
1-inch  diameter,  and  half  H"(-h  diameter.)  Mr.  Patrick  also  stated  that  his  torpedotf 
were  designed  principally  tor  harbor  defense?,  and  that  ho  proposed  using  them  is 
batteries  of  four  or  five  sent  out  fnun  a  shore  stati<m. 

At  {  ]>.  ni.  the  Board  left  College  J*oiiit  for  New  York. 

Jiead  aiul  eonsidt^red  communication  of  June  14,  from  Remiugton  db  HenthotP,  10^ 
mi t ting  the  torpedo  of  H.  P.  Griswold.    (See  U.) 
The  Board  adjourned  subject  to  the  call  of  its  president. 
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APPENDIX. 


A. 

Navy  Department, 
Washifigian,  D.  C,  Augu8i^i0,  1886. 
Section  10  of  the  act  of  Codctoss  to  increase  the  naval  establishment,  ap- 
Augpst  3,  1886,  authorizes  tno  expenditure  of  $75,000  for  the  purpose  of 
otnnng,  purchasing,  and  experimenting  with  torpedoes  of  domestic  manufact- 

appointed  senior  member  of  a  board  of  officers  to  carry  out  the  object  of 
ition,  so  far  as  it  relates  to  this  subject.  You  will  receive  instructions  con- 
the  duties  of  the  board  from  the  Chief  of  Bureau  of  Ordnance,  with  whom 
1  be  pleased  to  communicate. 

lander  C.  F.  Goodrich,  Lieutenant-Commander  R.  B.  Bradford,  and  Lieuten- 
R.  Couden  and  S.  P.  Comly  will  be  associated  with  yon  as  members  of  the 

•y  of  the  act  referred  to  is  inclosed  herewith. 

'ery  respectfully,  J.  G.  Walker, 

Acting  Secretary  of  the  JVary. 

kin  A.  P.  Cooke, 

'ommanding  U.  S.  R.  S.  Vermont ,  Xavg-Yardf  Xew  York, 


A  1. 

AX  ACrr  to  increaso  tbo  naval  establifthmeDt.   Approved  Aagust 1880. 
»###### 

10.  That  towards  the  construction  and  completion  of  the  hereinbefore  men- 
including  the  vessels  and  guns  mentioned  in  section  nine,  the  sum  of  two  mill- 
>  hnndred  thousand  dollars  is  hereby  appropriated,  of  which  not  more  than 
-five  thousand  dollars  may  be  expended  in  manufacturing,  purchasing,  and 

nting  with  torpedoes  of  domestic  manufacture  and  not  exceeding  one  hun- 
lu  fifty  thousand  dollars  may  be  expended,  under  the  direction  of  the  Secretary 
l^avy,  in  improving  the  ])lant  of  the  navy-yard  as  he  may  select. 
<^bove  act  referred  to  in  the  letter  from  the  Secretary  of  the  Navy,  Angnst 

I 

B. 

Navy- Yard,  New  York, 

Xovember  19, 1887. 

Yon  will  report  on  the  '.30tli  instant  at  the  Navy  Department,  Washington,  D. 
apt.  A.  P.  Cooke,  U.  S.  Navy,  president  of  T(»rpedo  Board,  for  duty  in  connection 
lecting  localities  suitable  for  making  trials  with  auto-mobile  torpedoes, 
""ery  respectfully, 

A.  P.  COOKK, 

Captain  I'.  S.  Xary,  PreHidcnt  of  Torpedo  Board, 
Comman<ler  C.  F.  Goodrich,  U.  S.  N., 

Torpedo  Station j  Xeicport^  S.  I. 
Lieutenant-Conunander  R.  B.  Bradford,  U.  S.  N., 

21  Urinly  street ,  Xewport,  B,  /. 
Lieut.  A.  R.  Coudex,  U.  8.  N., 

JiurvoH  of  Ordnanre,  IVanhington,  D,  C. 
Lieut.  S.  P.  Comly,  U.  S.  N., 

League  Inland  Xarg-Yard,  Philadelphiat  Pa. 

B  1. 

Navy- Yard,  New  York, 

Xovember  23,  1886. 

The  onler  of  the  IDth  instant,  convening  the  Torpedo  Boanl,  is  so  far  modi- 
.t  the  place  of  meeting  will  be  the  navy-yard.  New  York,  instead  of  the  Navy 
ment,  Washington,  D.  C. 
^ery  respectfully, 

A.  P.  Cooke, 

Captain  C.  S.  Xarg,  Prenident  of  Torpedo  Board, 
Commander  C.  F.  Goodrich,  V.  S.  N., 

Torpedo  Station,  Xneport.  B.  L 
Lieutenunt-Conimander  K.  B.  Bradford,  U.  8.  N., 

21  Jirinig  street,  Xewport,  B.L 
Lieut.  A.  U.  CoUDK.v,  U.  8.  N.. 

Bureau  of  OrdnaneCy  IVaihington,  D.  C. 
Lieut.  S.  P.  Comly,  U.  s.  N., 

Xarg-Yard,  League  Island,  Philadelphia,  Pa. 


224  KEPOKT  OF  THK  SECRKTAliY  OF  THE  XAVY. 


B  2. 

U.  8.  R.  S.     Vermon-t.  " 
Xary-Yardj  Xcw  Tark,  Augu-ff  'J I, 
Sir:  I  havo  the  honor  to  Ktate  that  I  have  hccti  nppoiiiterl  Henior  luembrr  r^'i 
board  in  connection  wilh  certain  expenditures  for  tori)edoe8,  and  have  l>een  dirttt^c 
to  communicato  with  the  Chit^f  of  Bureau  of  Ordnsincc,  from  whom  I  am  to  Ttxtsi 
instructions.    My  athlress  is  No.     iSears  Building,  Boston,  Mass. 
Very  respect  fully, 

A.  P.  CcM)KK. 

I'apiuin,  l\  .S.V. 

Commodore  Montgomery  Sicari>,  V,  S.  N., 

Chkf  of  Bureau  of  Ordnance,  Sarif  Department,  iravhinytoM,  iK  C 


C. 

Pawtucket,  R.  I.,  Xovemhfr le^l 
Sir  :  Referring  to  the  Bureau's  circular  of  September  8, 18tfC,  I  bi»^r  to  state  that  w 
have  in  readiness  for  trials  the  Howell  automatic  tish-torpedo,  of  leu|;tJi  S  feet  C  iiKfaOr 
weight  ;U5  pounds,  charge  of.exphwive  70  pounds. 

I  respectfully  ask  for  furtlurr  information,  and  if  a  course  has  boen  selected  is 
reference  thereto  1  will  submit  the  following  notes  on  localities  at  tbo  north  aDtliL^ 
desirable  characteristics  for  trials  of  this  tt»rpedo,  an<l  recpiest  tbo  co-operation  ofibr 
Torpedo  Board  in  laying  a  suitable  course  for  arranging  for  trials  at  such  poiut  aatbr 
Bureau  may  prelV^. 

As  to  range.— OwT  rang(i  in  Kettle  Gove,  north  side  of  Xaushon  Island,  is  7liO  yarfli 
long.  The  torpedo  now  runs  beyond  the  range  at  half  jwwer  againtit  a  ciirii.'nt.'  We 
are  gearing  up  to  limit  the  range  at  full  nower  to  CUU yards,  while  Ktill  Khowiugtbe 
high  speed.  This  is  for  convenience  of  sighting  and  recovering  torpedo  at  end  oftm 
owing  to  the  limited  nautical  material  at  our  command.  The  best  average  devt 
ment  of  power  is  on  a  range  of  1,UU0  yanls. 

Depth  of  water  and  boitotn. — For  adjustment  trials  and  to  not©  range  and  action, tk 
de}»th  should  be  from  :H  to  0  fathoms,  clear  water  jireferable  to  obKcrve  the  torpe^ 
as  it  runs  to  adjusted  depth  and  to  note  spi-ed.  Sandy  bottom  is  desirnlile,  as  the  na- 
tion is  irregular  at  en<l  of  run  when  thi^  power  is  exhausted,  and  the  torpedo  niigfaS 
stick  in  the  mud.  The  less  current  the  better,  and  eel  grass,  if  any,  tsbouid  be  it' 
moved. 

Hurroundinf/H.— The  trial  ground  must  be  jirotected  from  wind  and  sen,  iu  view  ml) 
of  recovering  the  torpedo  at  end  of  run  and  hoisting  it  on  board.  It  Bhows  but  lint 
above  the  surface,  having  a  few  ]ioundK  huoyaney,  and  a  small  wave  may  hided 
from  view.    If  iu  a  current  it  would  tlu;n  be  swept  away.» 

The  width  of  channel  may  he  snuill,  as  the  directive  force  prevents  deflect  ion  u 
power  is  expended. 

Localilicft. — (jrloucester  and  other  harbors  north  of  Boston  have  either  rocks  stixw 
currentH,  grass,  or  muddy  bottom.  No  suitable  place  waH  found  in  lioston  Harliorer 
Bay.  ]*lymi»Jith  has  Warren's  Cove,  san<ly  bottom,  clear  water,  littltt  <Mirrent,  pro- 
tected from  south  and  west,  also  west  of  Gurnet  light-house,  and  inside  Long  Beach, 
liav(^  sometimes  swift- ciirnMitH,  otherwise*  favorabh^ 

Nearest  tug,  Boston.  Provincetowu  llarhor  has  a  good  trial  ground,  protcctedfroa 
north  and  west.    No  tug  convenient. 

Billingsgate  Harlmr,  likrwlse.    Too  nnich  current  at  times. 

Thtrre  ar«Mio  otlii*r  suitable  jdaces  on  Cape  Cod.  Kettle  Cove,  Bnzzard*s  Bay.  b« 
clear  water,  sanely  bottom,  jirotected  from  south  an<l  east ;  con.siderable  curnnt 
Nean-st  point  for  the  tug,  etc.,  New  BiMlftu'd.  Tsually  rough  at  crosHiug  at  lha 
season. 

We  have  found  no  other  suitable  place  in  Narragansett  Bay  or  elsewhere,  bat  ifc* 
collector  of  Sag  Harbor  writ«'s  that  a  cove  ntutht'ast  t>f  Hog  Neck  and  other  iioin  if 
in  Peconic  Bay  havo  tlu^  characteristirs  drnmnded.  No  tug  in  tli«$  viciuitv.  1  wiH 
visit  this  hx-allty  shortly,  and  will,  if  drsireil,  report  the  result  of  inspc^etiuu.  A«» 
protection  from  wind  and  sea,  it  appears  to  be  the  best  place  North. 
Very  respectfully, 

F.  H.  Paixe, 
l\'md€nt  Uowcll  Torpeio  Compaug. 

MONTGO.MKKY  SiCARI),  U.  S.  >7., 

Chief  of  Jiurcau  of  Ordnance. 


i-  REPORT  OF  THE  SECRETARY  OF  THE  NAVY.  225 

,  t       *  CI. 

"^ifXlM  Bureaa'B  first  indorAcinent  on  tbo  letter  from  the  president  of  the  Howell  Torpedo  Compan. , 
ZLV^-  dated  Noveiubor  8,  188C,  in  relation  to  place  for  trial  of  his  torpe<lo.] 

■III"  Bureau  of  Okdxance,  Xovember  1(5,  188C. 

f,  BespectfiiHy  referred  to  the  Torpedo  Board. 

I  Please  select  two  localities  snitable  for  ranuingtho  Howell  or  any  other  automobile 
i^orpedo  haviug  uot  lens  than  10  fe<>t  mibmorgence  and  a  ran^e  of  1,000  yards. 
^  One  location  may  be  at  the  North,  and  the  other  may  be  far  enough  south  to  be  used 
'bk  the  winter. 

^^^The  conditions  mentioned  herein  should  be  regarded  in  making  the  selection,  which 
lyoa  will  please  report  to  the  Bureau  when  decided  upon. 

M.  SiCARD, 

Chief  of  Bureau, 

;  C2. 

Navy- Yak  I),  New  York, 
■<  Xovember  19,  1887. 

:  I  have  the  honor  to  acknowledge  the  receipt  of  a  communication  from  the 
i  lent  of  the  Howell  Torpedo  Company,  with  an  indorsement  by  the  Bureau  of 

luiADce  under  date  of  the  IGth  instant,  directing  the  Torpedo  Bo:ird  to  select  locali- 
^  suitable  for  torpedo  triulri,  an<l  1  have  to  report  the  Torpedo  Board  will  convene 
die  Navy  Department  for  that  puri>oso  on  the  ;K)th  instant. 
Very  respectfully, 

A.  P.  Cooke, 
Captain f  U.  S.  X,  President  of  Torpedo  Hoard, 

Commodore  Montgomery  Sicard,  U.  S.  N., 

Chief  of  Bureau  of  Ordnance ^  Washington,  D.  C, 

D. 

Navy- Yard,  New  York, 

Xovember 'SO,  1886. 

i       I  have  the  honor  to  report  that  the  Torpedo  Board  met  here  to-<lay  for  the 
of  selecting  localitit'S  suitable  for  experimenting  with  automobile  torpedoes, 
iering  the  season  of  the  year  the  Board  decided  to  settle  firNt  upon  some  Huit- 
to  oouthern  locality,  and  believe  that  one  may  be  found  in  the  vicinity  of  Pensacola, 
I"  West,  or  therealM>ut. 

]    )  Board  dir«'ct«'d  one  of  its  members,  Lieutenant  Couden,  to  nmke  a  preliminary 
•oction  of  this  locality  witli  a  view  of  determining  the  most  favorable  Hpot.  And 
,  uave  to  request  that  thV  Department  may  issue  the  necessary  ordiTs  to  Lieutenant 
Toaden  for  this  purpom*,  authorizing  him  to  procure  the  nee4le<l  facilities  for  inspect- 
ing the  localities. 

Very  respectfully, 

A.  P.  Cooke, 
Captain,  I'.  S.  Xary,  Fresidtnt  of  Torpedo  Board. 
CfiiEF  of  Bureau  of  Ordnance, 

Xavy  Ihpartmcnty  Washington,  D,  C. 

D  1. 

*  [FirKt  indorfloment.] 

Bureau  of  Ordnance,  December  2,  lii8^» 
Keepectfolly  returned  to  the  president  of  Torpedo  Board. 

It  will  be  impossible  to  spare  the  servires  of  i^ieutenunt  Coudon,  and  the  Burciia 
IfqaeftB  that  some  other  oilicer  may  be  Mdected  for  the  purpose  herein  mentioned. 

M.  SiCARD, 

Chief  of  Bureau. 

[Second  indurflement.] 

Navy-Yard,  New  York, 

Df^-embcr  10,  1886. 

R      ctfully  returned  to  the  Bnreau  of  0rdiianc»*.    Referring  to  the  Bureau's  first 
I**     inent  of  December  2,  1^*6,  I  have  the  honor  to  recommend  that  Lieut.  S.  P. 
r  be  ordered  to  perform  tlLe  services  intlicatcd. 

A.  P'.  Cooke, 
Captain,  U.  S.  X,  President  of  Torpedo  Board. 

11204— N  88  15 
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D.  2. 

[Third  indorsement.  J 

Bureau  of  Ordnance,  December  15,  1^ 
Respcctfnll^  returned  to  preaidcut  of  Torpedo  Board.  Please  direct  Lieuti'Bin 
Comly  to  go  m  search  of  the  range  herein  referred  to.  Ou  his  retarn  to  pass  tbrmd 
Washington  and  report  at  this  Bureau  and  at  the  office  of  detail.  At  the  latter  hii 
orders  will  then  be  made  covering  tlie  places  ho  has  visited.  He  miiHt  be  instraeUl 
to  be  careful  not  to  cause  any  greater  expense  than  necessary  to  attain  the  objects 
view.  Ho  should  consult  with  otilieers  who  have  surveyed  the  rogiou  to  be  viiitai 
(and  with  other  persons)  on  the  subject  of  a  good  location. 

M.  SiCARD. 

Chief  of  Burtan. 

[Fourth  indorsement.] 

Navv-Yard,  New  York, 

December  17,  leSC 

Rospectnlly  returned  to  the  Bureau  of  Ordnance.  Referring  to  the  Bureau's  ihiri 
indorsement,  I  have  the  honor  to  state  that  I  have  ordered  Lieutenaut  Conily  to  gnii 
search  of  the  necessary  range  and  have  given  him  the  instructions  indicated. 

A.  P.  Cooke, 
Captain f  U,  5.  X,  President  of  Torpedo  Board. 

E. 

Navy- Yard,  New  York. 

January  20,  ISr^. 

Sir  :  There  will  bo  a  meeting  of  the  Torpedo  Board  at  the  navy-yard,  New  Yort 
on  Tuesday,  the  25th  instant,  for  the  purpose  of  deciding  upon  a  suitable  locality  is 
the  South,  for  experiments  with  automobile  torpedoes. 

Y'ou  are  hereby  directed  to  attend. 
Very  respectfully, 

A.  P.  Cooke, 
Captain,  U,  S,      Presideni  of  Torpedo  Board. 

Commander  C.  F.  (iooDKicii,  U.  S.  X., 

Torpedo  ^Station,  Xncport,  R,  /. 
Lieut.  Conmiunder  li.  B.  Bkadfoup,  U.  S.  N., 

No,  li)  Maun  Arcnne,  Nvwporty  Ji.  I, 
Lieut.  A.  R.  Coudkn,  U.  S.  N., 

Bureau  of  Ordnance,  Wanhington,  1).  C, 
Lieut.  S.  P.  Comly,  IT.  S.  N., 

League  Island  Narg-Yard,  rhiladcJjphia,  Pa. 

F. 

Naa-y-Yard,  Nkw  York, 

December  17,  1S86L 

Sir  :  In  order  to  carry  out  experiments  with  automobile  torpeiloes,  it  is  necMMir 
to  select  suitable  localities  for  running  the  same.  Considering  the  season  of  the  }ctf 
the  Board  has  decided  in  settle  tirst  on  some  suitable  southern  locality,  and  belierf 
such  a  one  may  bo  found  in  the  vicinity  of  Pensacola,  Key  West,  or  thereabout. 

You  are  hereby  directed  to  make  a  preliminary  inspection  of  this  locality  with  I 
vi<»\v  of  4letermining  the  most  favorable  spot. 

The  trial  ground  shouI<l  be  proti;eted  as  much  as  possible  from  wind  and  sea,  with 
a  view  of  observing  the  torpedo  and  receiving  it  at  end  of  run.  The  course  shonU 
have  a  range  of  at  least  1,000  yards  and  not  less  than  2  fathoms  deep.  The  ]m 
current  the  better,  and  clear  water  is  preferable,  with  a  sandy  bottom. 

Yon  should  consult  with  ofllcers  who  have  surveyed  in  the  region  to  be  visited,  aai 
with  other  persons,  on  the  subject  of  a  good  location. 

On  your  return  you  will  pas.s  t  hrough  Washington  and  report  at  the  Bnreaa  of  Ori- 
nance  and  also  at'the  Otlice  of  Detail,  where  orders  will  be  made  out  for  yon  ooTerii| 
the  places  you  have  visited. 

You  are  inHtructod  to  be  careful  not  to  cause  any  greater  expense  than  necessary  M 
attain  the  object  in  view. 
Very  respec t  fu  1 1  y , 

A.  P.  COOEE, 

Captain,  C.  S.  Xarg,  President  of  Jbrptdo  Bosiri* 

Lieut.  S.  r.  Comly,  U.  S.  N., 

Xary-Yard,  League  Inland,  rinladvljthia,  Pa^ 
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i  F  1.  • 

Navy- Yard,  League  Island,  Pa., 

January  12,  1887. 

;:  I  havo  tho  honor  to  report  that,  in  obedience  to  your  order  of  the  17th  olt.,  I 
made  a  preliminary  insiKiction  of  the  ports  of  Peusacola,  Fla.,  Jacksonville, 
and  Key  West,  Fla.,  witli  tho  view  of  selecting  a  locality  suitable  for  experi- 
I  with  automobile  torpedoes. 

include  that  Santa  Kos:i  Sound,  near  Peusacola,  is  the  best  locality  for  the  ex- 
ents,  either  in  Fishing;  Beud,  to  tho  eastward  of  Sharp  Puint,  or  in  English 
y  Cove,  the  points  in  favor  of  this  ](»cality  being  sufficient  length,  breadth,  and 
!       D  of  course,  small  current,  water  sutlicieutly  cJear  to  S4^e  bottom  up  to  a  depth 
-     feet,  protection  from  win<l  and  waves  and  good  tug  and  machine  shop  facilities ; 
r      Drincipal  ol»jectiou  being  a  muddy  bottom  in  depth  beyond  I'i  feet,  this  being  a 
sit  of  silt  on  sand  in  most  places,  but  being  quite  soft  and  sticky  in  some  places — 
'ng  Bend  for  instance. 

>  objections  to  the  St.  John's  River,  near  Jacksonville,  are  very  dark  water,  dls- 
D  from  the  sea  (25  miles),  and  want  of  tug  facilities. 

objections  to. Key  West  are  want  . of  protection  from  wind  and  waves,  liability 
liscolored  water,  and  poor  tug  facilities. 
-  -  transmit  herewith  charts  of  tho  localities  visited,  together  with  some  notes  which 
assist  you  in  forming  an  opinion  as  to  which  is  the  best  experimental  ground. 
Very  respectful! v,  your  obedient  servant, 

?  S.  P.  COMLY, 

lAcut.y  U,  S,  Xavi/j  Member  of  the  Torpedo  Board. 

.  Cftpt.  A.  P.  CooKK,  U.  S.  N., 
'  .  Pr evident  of  Torpedo  Board. 

i'r  F  "2. 

0      NOTES  OX  KEY  WEST  AS  TO  ITS  SUITABILITY  FOR  TORPEDO  EXPERIMENTS. 

1.  Lentjth  of  courne :  l,r)00yanl8. 

tVidih  of  voiirsv :  fM'O  vaVds. 
3.  Depth  of  water  :  12  to'M)  feet. 
,  4.  Curren'iH  and  tidt'H :  Vt-ry  variable  in  strength  and  direction,  depending  upon 
Vind.    Avrragt*  about  I  knot,  extrt'inr  M  knots. 

5.  rrntt  vtioH  from  u  iiulH  and  tcanx :  Not  good  except  from  easterly  winds.  Wind 
ftDmmnithward  and  westward  n)ak(>  water  quite  rough. 

.  0..  Clearn*fis  of  train-:  WattT  v»*ry  clear  at  times  ho  that  bottom  can  be  seen  in  4 

8 thorns.    At  <aln*r  U'mvh  it  bt*etuiios  vrry  <-loudy  with  winds  from  westward,  with 
le  coral  dust,  and  rrniaiiis  so  S4*vi'ral  days. 
'  7,  Charavttr  of  tiottom  :  Ilanl  sand  an<l  coral. 

H.  Character  of  hankn  :  Whart  at  beginning  of  course,  and  Fort  Taylor  at  tho  end, 
dy  beach  brt  wr«'n. 

Bine  and  fall  of  tidea :  H  inches  to  2  f<.M«t. 
a«.  II  indH  andtitormH  :  Heavy  noi-thci-s  occa.sionally.    General  direction  during  win- 

nonths  northward  and  «'aHtwartl. 
•A.  Areraijf.  ttrnfif-raturr,  l-H(>:  .January,        rebruary,  r»0;  March,  71. 
^2,  Baintf  dayi  that  imuld  inttrftre  irith  outsUh-  wnrk\  l^Sl:  .January,  H  days;  Febru- 

,  3  dayn;  March,  <;  days. 
»3.  FanliticH  :  Vnor  ;  no  tugs  at  all.    A  small  Job  of  machine  work  can  be  done  at 
OTornmcnt  ma('hinr--sh<»p.s. 

r  :t. 

*TES  OX    ST.  .IOIIN's  RIVKK,    XKAU  .FACKSO WIMJ:,   A.S  to   ITS  .SL'ITABIUTY  TOR 
TO  Kl 'K I )0  K  X  !•  1 : 1 : 1 M  KM  S . 

I.  Leaffth  of  courne :  l..'»00  to  2,000  yards. 
Jt»  Width  of  conrHi  :  :m  yiWiU. 

3.  Depth  of  tcattr:  12  to  20  feet. 

4.  Currenttt  and  tides:  Tidi-.s  said  to  run  2  and  :5  knots  an  hour.  Observed  about 
'  knot. 

SO.  Vrotertiou  from  wind  and  u-nm :  Very  good  generally,  a  northeast  wind  would 
ko  some  sea. 

wi.  Clearnt'MH  of  iratrr  :  Water  very  ilaik.  ean  nnlv  see  bottom  in  2  f«»et. 

7.  Charavt(r  of  bottom  :  Hard  and  uein'raliy  sandy,  with  occasMmal  patches  of  mnd 

tome  rocks,    (irasn  <loes  not  seem  to  grow  in  depths  beyond  3  fc*»t. 

Ckaractir  ofhanki*:  Left  bank,  beL^inning  at  (.'ommodore  Point,  low  and  marshy 
y  a  mile,  then  a  sandy  beach  backed  by  a  10-foot  blutf  for  three-quarters  of  a 
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milo,  thon  marshy.  Three  wharves  from  which  observations  might  be  ta^en,  bnitlr' 
are  the  same  distance  apart. 

Right  bank,  beginning  about  a  mile  above  month  of  Pottsbiirg;  Cret;k.  blui  ri 
four  or  five  private  landings  from  which  observations  might  be  takfu.  ^ 
Pottsburg  Creek  banks  not  so  favorable  for  observations,  low  bluHs  and  rearfehT. 

9.  Itise  and  fall  of  tide :  2  to  3  feet. 

10.  Winds  and  storms:  Occasional  heavy  storms  form  northward  uiid  eastward 

11.  Average  temperature  1?«5;  January,  r)6.*2;  February,  March,  57.0. 

12.  Rainy  days  that  would  interfere -with  outdoor  icork,  18d5:  January,  16  darsiF 
ruary,  9  days  ;  March,  11  days. 

13.  Facilities:  Not  very  good  ;  only  two  small  tngs  that  are  allowed  to  carry: 
than  60  pounds  of  steam.   Good  machine-shops.   Distance  from  the  sea,  *25  milH. 

F4. 

NOTES  OX  SANTA  ROSA  SOUND,  NEAR  PENSACOLA,  AS  TO  ITS  SUITABILITY  FOE  : 

PEDO  EXPERIMENTS. 

1.  Length  of  course :  1,500  yards. 

2.  Width  of  course  :  ^A)0  yards. 

3.  Depth  of  water  :  12  to  20  feet. 

4.  Currents  and  tides:  Small  in  Fishing  Bend  and  to  the  eastward  of  Sharp  Ft 
Stronger  in  English  Navy  Cove. 

5.  Protection  from  wind  and  wares :  Fishing  Bond  and  Cove  to  the  eastward  of  SI 
Point,  well  protected  from  almost  any  wind.  English  Navy  Cove  not  so  well 
tected  from  easterly  winds. 

G.  Clearness  of  water :  Clear  enough  to  see  bottom  in  12  feet  where  bottom  is  8 

7.  Character  of  bottom :  Generally  sandy,  with  patches  of  short  j^rass  in  deptu 
than  12  feet,  above  12  feet  generally  a  light  deposit  of  silt  on  sand.  In  some  ]»li 
however,  quite  muddy  and  sticky. 

8.  Character  of  banks  :  Sandy  shore  with  sand  dunes  15  to  20  feet  high  back  * 
on  Santa  Kosa  Island.  English  Navy  Bay,  sandy  shore,  backed  by  low  bluffd 
pines. 

9.  Rise  and  fall  of  tide:  18  inches  to  3  feet. 

10.  Winds  and  storms :  Very  few  heavy  storms,  generally  from  northward  and 
ward  to  southward  and  eastward. 

11.  Average  temperature^  188G:  January,  49.5;  February,  55.2;  March,  57.9. 

12.  Rainy  days  that  would  interfere  with  outdoor  tvork,  Ibbti:  January,  5  days; 
ruary,  2  days;  March,  7  days. 

13.  Facilities :  Good ;  several  large  tugs  carrying  from  GO  to  90  pounds  steam, 
chine  work  can  bo  done  at  navy-yard  or  at  private  shops. 

F5. 

Navy- Yard,  Xkw  York, 
January  21$,  I; 

Sir  :  I  have  the  honor  to  report  that  the  Torpedo  Board  has  solectcd  the  wat 
the  vicinity  of  Pensacola  as  a  suitable  winter  eiLperimental  ground  for  practice 
auto-mobile  torpedoes,  and  the  Board  is  now  ready  to  carry  out  any  experioienti 
these  weapons  that  may  be  considered  desirable. 
Very  respectfully, 

A.  P.  COOKB, 

Captain f  U,  S.  Xaryj  President  of  Torpedo  Bot 
Chief  of  Bureau  of  Ordnance, 
Navy  Department,  Washington,  D,  C. 

G. 

Office  of  the  Torpedo  Board, 
Navy-Tard,  Xcw  York,  April  16,  II 
Sir  :  Thoro  will  be  a  meeting  of  the  Torpedo  Board  at  this  yard  on  Thnrada' 
21st  instant,  which  yon  are  hereby  directed  to  attend. 
Very  respectfully, 

A.  P.  COOEK. 

Captain  U,  S,  Xary,  PreMdent  of  Torpedo  B 

Commander  C.  V.  Goodrich,  V>,  S.  N., 

Torpedo  JStation,  Xewjwrt,  R.  J, 
Lieut.  Commander  R.  B.  Bradford,  U.  S.  N., 

Xo,  10  Mann  Avenue,  Xewport,  R.  I. 
Lieut.  A.  R.  Coudkn,  U.  S.  N., 

Bureau  of  Ordnance,  Washington,  D.  C. 
Lieut.  8.  P.  C<)MLY,  i:.  S.  X.,* 

League  Isla.id  Xary-Tard,  Philadelphia,  Pa, 
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c  1. 

Navy- Yard,  New  York, 

April  30,  1887. 

I  have  the  honor  to  report  that  the  Torpedo  Board  will  assemble  at  this  sta- 
«o-morrow,  the  )ilst  instaut. 
Very  respectfullv, 

A.  P.  Cooke, 
Captain,  U.  S.  Navy,  Preaident  of  Torpedo  Board. 
Chief  of  Bureau  op  Ordnance, 

Xavy  Department^  Washington,  D,  C, 

H. 

instructions  for  the  torpedo  board. 

{1)  The  naval  appropriation  bill,  approved  Jaly  26,  18-36,  under  ''Increase  of  the 
fcvy,''  section  10,  provides  as  follows  : 

**  That  towards  the  construction  and  completion  of  the  vessels  hereinbefore  men- 
d,  includini;  the  vesflels  and  guns  menticmed  in  section  9,  the  sum  of  $2,500,000 
ixs/eby  appropriated,  of  which  not  more  than  $75,000  may  be  expended  in  mann- 
iring,  purchasing,  and  experimenting  with  torpedoes  of  domestic  manufacture 

f2)  The  Torpedo  Board  will  be  guided  by  the  provisions  of  the  above  section  (so  far 

ihey  relate  lo  torpedoes)  and  by  these  instructions. 
>3)  In  pursuance  of  the  foregoing  provision  of  the  law,  the  Bureau  published  the 

lowing  advertisement : 

"  Bureau  of  Ordnance,  Navy  Department, 

''Waahington,  September  8,  1887. 

To  whom  it  may  concern  : 

"The  Navy  Department  has  appointed  a  board  before  which  persons  interested  in 
development  of  torpedoes,  for  naval  use,  can  exhibit  their  torpedoes,  models,  and 
ns,  and  perform  such  practical  experiments  as  may  appear  advisable, 
x'hose  who  wish  to  avail  themselves  of  this  opportunity  should  communicate  with 
Imi  undersigned,  who  will  give  such  further  information  as  may  be  necessary  in  the 
sea. 

Montgomery  Sicard, 

'*CAiV  of  Bureau.^ 

(4)  For  the  particuhir  inquiry  to  bo  undertaken  by  the  Board,  it  will  be  assumed 
^at  a  torpedo  fur  naval  purposes  is  a  weapon  for  thn  attack  of  a  vessel  at  or  below 

water-line,  seeking  by  moans  of  the  eftect  of  an  explosive  charge  to  admit  water 
nto  the  hull,  and  adapted  to  use  from  a  vessel  either  of  the  usual  kind  or  of  special 
(esign. 

(5)  The  objects  to  be  exaunned  under  the  above  definition  areas  follows:  Finished 
rpcdoi'H,  working  models  aii<l  designs  (drawings  or  plans). 

(6)  The  Board  will  not  report  an  opinion  on  any  object  that  is  not  complete  in  its 
wmy,  i.  e., 

(7)  The  finished  torpedoes  must  be  of  service  size  and  construction,  with  proper  ap- 
pliances for  launching  thoiii  from  a  vessel. 

(U)  Working  models  must  made  to  a  convenient  scale,  and  must  represent,  as 
nearly  as  practicable  (in  miniature),  the  proposed  tinished  service  weapon  and  its 
launching  apparatus. 

(9)  Desigus  (drawings)  must  be  ninde  to  a  convenient  scale,  in  full  detail,  and  must 
npresent  exactly  and  clearly  the  manner  in  which  all  the  operations  of  the  proposed 
torpedo  are  to  be  ])errormed. 

(10)  The  jwrson  who  presents  the  torpedo,  model,  or  design  to  the  Board,  and  who 
makes  the  explanations,  guarantees,  etc.,  is  for  convenience  called  the  owner. 

riNISIir.D  T<  »KrED4>ES. 

(11)  When  an  owner  submits  a  ttirpedo  to  the  Board  he  will  be  required  to  describe 
and  explain  everything  about  the  torpedo  and  its  a])pendages,  and  it  will  Ix^  examined 
hj  the  Boanl.  If  the  Boanl  so  nMpiires,  the  owner  will  furnish  a  written  description 
of  the  mechanism  and  its  action.  In  any  event  he  must  inform  the  Board  in  writing 
•sactly  what  he  claims  his  wea]i(»n  can  jierform,  and  must  also  d<^iinu  the  scoiie  of  its 
mnftilnfwi ;  that  is,  whether  it  will  act  eOiciently  under  the  general  conditions  pre- 
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vailiiiju;  at  sea  or  whether  it  is  intended  for  use  in  smooth  water  <»r  in  spciial 
btanees  only. 

(12)  After  fnll  investigation  the  Board  will  decide,  by  vote,  vrhetber  the  tarj 
shall  ho  tried  (or  experimented  with).  In  its  conclusion  on  this  i>oiut  it  willk, 
erned  by  the  possible  adaptability  of  the  weai)on  to  naval  use,  having  in  vit» 
qualities  hereinbefore  referred  to  and  such  others  as  they  may  tliiuk  to  be  of  in 
tance,  considering  duly  the  cost  of  the  trial  to  the  Governnieut  as  company 
the  probable  value  of  the  torpedo  to  the  Navy.  If  a  majority  of  the  Board  iduU 
against  a  trial  it  will  not  take  place. 

(13)  Trials  will  be  held  at  such  times  and  places  as  the  boaid  may  desiguatc 
this  matter  owners  will  be  accommodated  as  much  as  a  proper  regard  for  the  inti 
of  the  Governnieut  will  allow. 

(14)  The  Goveniment  will  provide  such  a  vessel  and  crew  as  it  considers 
from  which  the  trials  will  be  made.    It  will  also  furnish  the  labor  for  installiii; 
working  the  torpedoes  and  their  appendages,  provided  the  cost  is  not  exct-** 
the  o])inion  of  the  Board.    Torpedoes,  etc.,  must  be  delivered  alongside,  aud 
also  iiually  be  r4Mnoved  at  the  expense  of  the  owner. 

(15)  The  vessel  will  furnish  steam  at  normal  pressures,  if  such  is  required  for 
ing  the  torpedo.    If  any  other  i)ower  is  re<iuire«l  it  must  be  furnished  by  the  o 

(IG)  Torpedoes  (or  models)  and  all  their  littings  aud  appeuda^res,  while  bein^; 
or  experimented  with,  should  be  at  all  times  ojierated  by  the  owner. 

(17)  If,  however,  the  owner  desires  the  Board,  or  any  members  thereof,  or  an; 
son  or  persons  in  the  employ  (»f  the  Government,  to  make  the  experiments  or  tri; 
him,  he  will  so  re^iuest  in  writing.  Such  request  must  clearly  and  definitely  n 
the  Govtirnment  and  the  persons  whose  services  are  desired  from  all  resjioiifi 
for  loss  or  injury  to  the  torpedo  or  its  appendages. 

(IH)  The  Government  will  not,  under  any  circumstances,  bo  in  any  way  respoi 
for  the  loss  or  injury  to  auy  torpedo  or  its  appendages. 

(I'J)  If  th4>  owner  does  not  desire  to  make  or  continue  the  trials  on  any  parii 
day,  his  wishes  in  the  matter  will  he  regarded.  But  he  must,  if  so  requested,  pr 
satisfactory  reasons  therefor  in  writing  to  the  Boanl. 

(2U)  If  the  Boar»l  considers  that  other  or  furtlu'r  experiments  or  trials  thau 
herein  lai<l  down  would  ho  of  use  in  determining  the  value  of  the  torpedo  or  n 
they  will  he  undertaken  if  the  Ihireau  consents  after  receiving  from  the  Board: 
oMuiiendation  to  that  etioct,  with  reasons  ther4^for,  aud  an  estimate  of  the  i»ro 
cost. 

('^1)  Among  the  qualities  that  should  be  possessed  by  a  torpedo  adapted  to 
warfare,  the  following  appear  to  bo  the  uu)st  essential,  aud  each  inust  tie 
njjon :  • 

(22)  Accuracy. 

(2:J)  Certainty  of  operation ;  (a)  certainty  of  launching  and  starting  on  the  c 
(6)  certainty  of  explosive  action  on  contact  with  the  target. 

(24)  Velocitv. 

(25)  Range. 

(2(>)  Ability  to  break  through  or  avoid  hostile  defensive  obstructions. 

(  27 )  1  )est  r  uc  t  i  v  e  n  ess. 
(2H)  Safrty  in  handling. 

(2'J)  Ability  to  kee|>  in  readiness  for  immediate  action. 

(30)  Facilitv  of  manipulation. 
(:U)  »ini]ilicity. 

(32)  Ability  to  he  operated  with  safety  from  an  enemy's  fire. 

(33)  Simplicity  and  elhciency  of  the  launching  apparatus. 

(31)  NoiselrMsiH'Ms. 

(3r>)  The  Burenii  at  ta<'hi\s  very  considerable  importance  to  the  qualities  in  para. 
32  and  33 ;  for,  if  tlwvv.  are  no  prai-tical  means  by  which  the  torpedo  can  be  elhc 
safely,  and  convt'uittnt  iy  hniiH'lie<l  in  tlu^  more  im])ortant  directions  desir.ible  in 
.service,  this  fact  would  <U;tnict  very  greatly  from  its  usefulness.;  and  if  it  ct»J 
be  In'hl  conveniently  in  the  lauiiehing  position  under  the  circuuistuuccs  in  wl 
is  suppn.s«rd  to  Imj  used,  or  b<^  readily  pointed,  or  be  sheltered  properly  fn»m  tlif 
an  enemy  (great  guns  and  inachine'guns)  until  the  vessel  that  carrie'i»  it  should 
within  working  range,  it  wouitl  fall  far  short  of  being  an  efiective  weapon. 

(3r»)  In  eonneetion  w  ith  the.  qualities  enumerated,  the  Hoard  will  note  and 
on  the.  following  jMiints,  and  any  otlir^'s  that  may  appear  pertinent: 

'37)  Js  the  ti»r]>edn  very  <linienlt.  of  manufacture,  and  is  great  accuracy  of 
faeture  necessary  in  order  to  obtain  uniform  results.' 

(3*^)  Is  great  structural  strength  nei-cssary  / 

(3'j)  What  elVeet  has  the  mi>tion  of  the  vl'ssel  at  sea  on  the  preparation  of  tl 
pedo,  and  on  the  torpedo  itself  wlien  in  position  for  firing,  and  what  effect  h 
motion  of  the  vessel  on  facility  of  pointing  f 
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^40)  Is  the  preparation  of  the  torpedo  for  actiou  an  olaUorate  process,  and  while  it 
l>eing  handled  and  when  in  position  for  service  are  the  vessel  and  her  crew  reason- 
BwJy  safe  from  injury  f 
(41)  Is  mach  care  necessary  in  order  to  keep  the  torpedo  in  a  proper  state  for  speedy 

At 

Is  the  actuating  apparatus  or  material  reasonably  safe  and  harmless,  both  when 
liiMmvni  and  wlen  in  store,  and  does  it  probably  deteriorate  or  dangerously  change 
writh  time  or  with  the  changes  of  temperature  and  other  conditions  incident  to  service? 

(43)  Can  the  torpedo  be  made  innocuous  (automatically)  at  the  end  of  the  flight? 

(44)  Is  the  torpedo  adapted  for  "exercise"  practice?  Is  the  motive  power  readily 
ipplied  in  sufficient  quantity  to  allow  frequent  exercise  ?   Is  exercise  expensive,  and 

imAD  the  tor{)edo  be  recovered  and  practice  with  it  be  resumed  speedily  ? 

(45)  Can  the  torpedo  be  conveniently  and  safely  packed  for  transportation? 

(46)  What  is  the  probable  cost  to  manufacture  the  torpedo,  with  launching  apparatus 
uia  other  appendages  compli*tc  ? 

(47)  Although,  owing  to  the  diverse  characteristics  of  the  torpedoes  that  maybe 
offered  to  the  inspection  of  the  Board,  it  is  not  possible  for  the  Bureau  to  lay  down 
ray  rigid  rulos  for  the  conduct  of  the  trial,  the  following  programme  is  given  as  an 
Bumple  of  what  would  seem  to  be  a  systematic  investigation  int-o  the  behavior  of 
torpedoes  on  such  a  trial  as  it  is  the  intention  of  the  Bureau  to  hold,  and  the  Board  is 
Kzpected  to  conduct  its  investigation  in  as  nearly  similar  a  manner  as  the  circnm- 

ADces  of  farh  case  will  warrant,  the  object  being  to  bring  out  clearly  the  advantages 
id  disadvantages  of  each  system  that  is  admitted  to  trial. 

(46)  After  an  examination  of  the  nu*chanical  details  of  the  torpedoes,  and  the 
methods  of  carrying,  loading  and  launching,  the  Board  should  proceed  to  the  actual 
trial  of  those  that  they  deci<le  ure  possibly  adapted  to  use  in  naval  warfare,  as  before 
Aeflned. 

(49)  In  onler  that  a  correct  idea  may  be  formed  of  the  character  of  the  flight  of 
each  torpedo,  and  also  of  the  diHtaiic«'  at  which  practice  should  take  place  in  the  sea 
trials,  some  preliminary  ruuH  should  be  had  in  smooth  wat«'r  (against  a  target),  either 
ftom  the  vessel  (held  in  a  fixed  position)  or  from  a  whiirf,  lioat,  or  other  convenient 
place.  In  this  way  tho  readiness  with  which  each  torpedo  starts,  its  most  effective 
range,  and  the  time  of  llight  to  that  and  to  shorter  range,  can  be  iiscertained. 

(fjO)  A  target  should  be  cni]>Ioy4'd  at  the  longest  range,  and  also  at  some  of  the 
shorter  ones,  and  boats  and  rang<*-HtakeH  at  right  angles  to  the  line  of  flight  would  be 
Qtefnl  in  marking  the  intervals  of  time  on  the  trajectory. 

(51)  Having  thusobtained  the  absolute  and  comparative  ranges,  velocity,  accuracy, 
etc.,  under  perfectly  favorable  coiulitioiis,  it  would  appear  best  next  to  ascertain  (in 
amooth  water  and  without  current)  what  deviations  from  the  line  of  sight  may  be 
expected  when  the  torpedoes  are  launched  from  a  ship  moving  at  a  speed  juist  a  tixed 
target  at  a  range  which  has  hovii  dcri<l«'d  upon  as  the  most  efl'ective  for  each  torpedo. 

(52)  Discharges  should  thus  be  made  at  the  target  when  lu'aring  abeam,  fcmr  points 
on  the  bow,  four  points  on  the  <|uarter,  and  also  when  directly  ahead  ami  astern.  It 
ia  considered  that  the«<*  runs  are  stated  above  in  the  order  of  their  importance  and  of 
the  dilliculty  of  successful  operation.   (See  sketch  1.) 


Skitch  1. 


(53)  This  experiment  will  i)n)bably  bring  the  deviations  and  errors  of  flight  peculiar 
to  each  torpedo,  nnafl'i'cted  by  any  other  eondition  than  the  speed  of  the  vessel.  It 
la  probable  that  information  enough  would  thus  be  accumulated  to  enable  the  Board 
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to  proceed  in  an  economical  and  efficient  manner  with  the  regalar  trials  at  xt,: 
these  trials  are  the  ones  which  are  to  tiually  determine  the  merits  of  the  torpedoc 

(54)  The  next  point  tliat  it  appears  uece88ary  to  investijo^ate  is  the  dTect  m  th( 
tipon  the  flight  of  the  torpedoes,  and  for  this  pnri»osc  positions  should  \e  selected! 
which  runs  toward  a  target  could  he  made,  having  the  sea  directly  ahead,  four  pi 
on  the  bow,  abeam,  four  points  on  the  quarter,  and  directly  astern  of  the  tor 
while  running,  the  vessel  and  target  to  be  both  in  a  state  of  rest. 

(55)  Sketch  2  shows  live  positions  that  seem  suitable  for  this  experiment  ' 
are  in  the  order  of  their  apparent  importance,  and  are  so  nnmbered. 


Sketch  2. 


(56)  The  efloct  of  the  sea  alone  on  the  flight  being  thns  recorded,  it  Temaim 
certain  the  deviation  duo  to  launching  the  torpedoes  in  a  seaway  ftt>m  the  to 
speed  against  a  targft  at  rest,  the  object  of  this  part-  of  the  trial  bein^  to  gp% 
direction  of  sea  as  r(><rnrd.s  the  koel  and  the  line  of  flight  as  will  moat  clea 
hibit  the  directive  f(>rc<5  of  the  torpedo  and  operate  most  to  throw  it  from  the  in 
line  of  flight. 

(57)  Perhaps  the  position  that  would  best  accord  with  the  above  deaisn  wo 
when  running  a  Hhip  with  tlie  sea  four  points  on  the  bow,  the  torpedo  being  lai 
directly  abeam  and  on  the  side  from  wliich  the  sea  comes. 

(58)  Thus  circumstanced,  it  a])pears  probable  that  the  deflective  force  of  I 
running  along  the  ship^s  side  and  the  movements  of  the  Ycstiel  herself,  in  roll 
pitching,  would  bo  about  as  unfavorable  to  accuracy  as  could  well  be  obtaii« 
less  running  the  ship  directly  head  to  sea  and  launching  abeam  shonld  be  li 
unfavorable. 

(50)  After  a  sufficient  number  of  runs  have  been  made  as  above,  the  torpedo 
bo  launched  four  ]>ointH  on  the  bow  and  then  ftuir  points  on  the  <iaarter  of  ' 
the  angle  of  the  ship's  koel  with  the  si'a  remaining  about  four  points. 

(60)  Sketch  3  shows  the  s«v<?ral  positions  above  described,  which  sre 
the  order  of  their  apparent  importance ;  also  twoothera,  5  and  6,  whiolk « 
cult. 


REPORT  OF  THE  SECRETARY  OF  THE  NAVY.  233 

)  There  are,  no  doubt,  other  positions  from  \«'hich  valuable  data  could  be  ob- 
u«a,  and  if  any  torpedo  possesses  any  particularly  distiuguishing  qualities  (such  as 
-.iire  or  speed),  this  fact  should  be  made  to  appear  (by  experiment)  for  what  it  is 


Sketch  3. 


(62)  It  is  probable  that  a  set  of  trials  as  nearly  like  the  foregoing  as  the  varying 
iiAtnrea  of  tne  torpedoes  will  permit  would  show  what  value  there  may  be  in  the  sev- 
eral weapons  as  naval  torpedoes,  and,  in  connection  with  such  other  experiments  as 
the  Boanl  may  find  it  advisable  to  make,  would  afford  data  from  which  a  conclusive 
report  could  be  drawn. 

(63)  It  is  very  imimrtnnt  to  have  a  convenient  target,  and  the  following  is  sug- 
gested as  likely  to  answer  the  purpose  : 

A  line  of  suitable  size,  with  woo<len  or  cork  floats  at  intervals,  to  which  should  be 
attached  a  muslin  or  net  screen  (the  lower  ed(;o  loaded  with  leaden  weights)  hanging 
down  some  twelve  feet  below  the  surface.  This  could  be  kept  stretched  out  in  the 
•ea  trials  by  a  lN>at  or  dra^  at  one  ond.  The  length  of  tho  target  should  be  about  70 
feet.  This  n(«d  only  be  used  for  tho  Huba<ineous  tornetlnos.  Those  that  run  on  the 
•orface  might  benin  at  the  H]»aco  between  two  barrels  made  fast  to  a  line  with  the 
same  interval. 

f64)  Those  surface  (or  other)  torp(Ml<H>s  that  have  detachable  (or  falling)  magazines 
be  specially  testetl,  in  onlcr  to  ascertain  whether  such  magazines  work  certainly 
properly. 

.  ^)  It  is  of  great  imnortnnce  to  obtain  the  velocity  and  energy  of  the  torpedoes  at 
dinerent  points  of  the  llight ;  and  the  striking  energy  at  the  working  range  is  of  es- 
sential importance,  as  it  is  a  nieasnre  of  the  ability  of  the  toq)edo  to  break  through 
defense  nets,  etc.   This  point  ninst,  if  practicable,"be  determined  by  actual  exjjeri- 

Bnty  which  may  be  ma<le  in  sinootli  water  if  thought  best.  (It  might  be  combined 
with  the  first  trials.) 

(06)  When  the  runs  are  made  fmni  the  vessel  at  speed,  it  will  be  necessary  to  ob- 
MTte  carefnlly  the  direction  of  the  tiight,  a^*  that  duty  will  then  offer  more  difflcnlty 
a  in  the  other  experiments.   This  may  (lerhaps  be'partly  effected  from  aloft,  or  ma 


234  REPORT  OF  THE  SECRETAKY  OF  THE  NAVY. 

observing  boat  may  be  stationed  at  the  point  whrie  tlie  tUseliarjji*  is  to  take  plaat.i 
near  the  tarj;et. 

(07)  In  the  case  of  subarinoous  torpedoes,  both  iu  smooth  anil  rough  water.  e-< 
efl'ort  must  be  made  to  ascertain  \\hetlier  they  keep  a  constant  depth  of  suVmrfs 
and  to  value  such  oscillations  as  may  occur.  This  can  be  ascertaiutMl  by  one  i>r£ 
muslin  targets  placed  iu  the  line  of  flight  between  the  point  of  start* and  ihti 
targot. 

(HH)  The  steadiness  of  flight  must  be  carefully  observed  on  all  occasions. 

(69)  If  the  owner  disclaims,  in  writing,  the  utility  of  his  torpedo  in  a  nuMkni:' 
such  as  frecpu'ntly  pnsvails  in  bays  or  roadsteads,  and  if  the  Board  coiii»iders  :l 
couUl  probably  be  conveniently  and  eHectively  launched,  directed,  and  used  in  m: 
water  from  a  vessel  of  not  too  elaborate  design,  the  torpedo  may  he  trii'd  fnmi  1 1 
station  or  from  the  shore,  should  the  owner  so  request,  and  if  such  n  courx*\^o'j; 
convenient  to  the  Hoard.  But  in  this  case  the  report  must  alway.s  distiiii-tlr^ 
that  it  was  not  trieil  from  a  V(^ssel,  and  proper  weight  must  bie  ^^i'veu  to  tbealt 
conditions  that  such  a  trial  would  entail. 

(70)  If  any  torpedo  can  not  be  conveniently  and  elVectively  used  while  ibcve* 
iu  motion,  tliat  fact  must  always  bo  mentioned  iu  the  rciK>rt. 

2IodeJ8, 

(Soo  paragraph  8.) 

(71)  The  trials  of  models  will  bo  carried  out  the  same  as  those  with  torpedoes  ps 
80  far  as  i)ossible. 

Designs, 
(Soo  paragraph  0.) 

(72)  The  designs  submitted  to  the  Board  must  bo  accompaniod  by  a  detaili-i 
planation,  iu  writing,  of  all  the  parts  and  their  functions,  and  of  £he  aetiou 
whole.   All  parts,  including  the  launching  apparatus,  must  bo  fuHy  worketl  or.: 
delineated,  and  the  weight  and  volume  of  the  whole  must  bo  stated.    None  of  t 
details  will  bo  taken  for  granted  by  the  Board. 

(7:J)  If  the  jierfoniianee.  of  a  model  or  the  character  of  a  design  \s  so  satisfacto 
to  cause  the  Boar<l  to  unanimously  decide  that  a  service  torpe<lo  constructed  o; 
same  ))lan  would  be  a  thoroughly  eHective  weapon  of  direct  and  evidirnt  pnu 
value  to  the  Navy  in  war,  either  for  general  MTviee  afloat  or  for  harbor  defend* 
ami  in  all  essentials,  for  either  purjiose,  superior  to  any  finished  weapon  with 
knowledge,  the  owner  will  lie  reipiested  to  furnish  a  written  Htatenu-ut,  t^law' 
himselfysetting  forth  tlistinctly  and  definitely  the  precise  movements  tliat  wilTw 
formed  and  the  results  that  will  be.  obtained  by  his  tor]>edo  under  the  eireuiuM 
of  wind,  sea,  current,  etc.,  which  he  is  willing  to  encounter.  If  this  statemr-nt 
oughly  <'overs  tht^  ground  of  general  ap])licability,  usefulnesH,  and  vnino  as  af  ir 
the  HoanI  will  invite  the  owner  to  submit  a  formal  agreement  to  furnish  a  htmr 
workmanlike,  serviee  torpedo  on  the  design,  stating  a  price  to  bo  paid  therrf 
time  of  deliv<."i'y.  The.  whole  reeonl,  so  far  as  ndates  to  the  torpedo  under  con> 
tioii,  will  tiien  be  submitted  to  the  Bureau,  which  will  consider  the  exjHHliei 
making  a  <'ontrnet  for  the  purchase  of  a  single  tori)edo  for  trial  asuforosaid. 

(74)  Owners  are  not  to  be  aliowetl  to  decide  as  to  the  nature  of  the  trials  (» 
as  jirovided  in  parngrai»hs  1.*^  and  70)  nor  as  to  the  progrnuinie. 

(7r))  All  flnislied  torpedoes  must  be  i>resonted  within  one  year  from  thodateoi 
instruetioii.s  and  all  pt'isnns  who  ]>ropose  to  submit  torpedoes  (finiNhed  wt-a 
must  notify  tlie  Hoard  to  that  elleet  within  three  months.  AH  models  and  il 
must  be  submitted  within  siv  month.'«. 

(7(5)  The  linreau  desires  it  to  be  dihtinctly  under8UM>d  that  every  procantioo 
be  taken  to  guard  etleetnally  tlH>  ves.sel  and  all  those  embarkeil  in  her  ajraioiit  i 
from  X]u'.  torped(ies  and  their  appliances,  ami  the  Board  will  be  cs]>ccially  car* 
make  all  r<'asonable  ]>re]»aration"^  forsafety,  and  to  allow  no  person  (etvilian  or' 
wise)  to  expose  himself  to  serious  risk. 

(77)  T1m«  Moanl  will  keep  a  eomplete  record  of  its  ]iroceediiigs,  which  will  fi» 
report.  This  reeord  will  lie  k<»pt  separately  for  each  torpedo,  nioclel  and  dosi^i 
will  in  eaeii  ease  set  forth  clearlv  the  e<in<'lusions  and  reeommoudatinus  of  the 
with  the  reasons  therefor,  and  will  inelinlea  complete  description  of  the  object 
eonsiileratir)!!.  If  any  member  or  nienilwrs  dissent  in  opinion  from  the  report* 
majiu  ity,  the  reasons  for  such  di.sseiit  will  be  given  over  the  proper  sijirnntun^ 
the  re])orts  on  finislied  weapons  that  an^  trieil  to  a  conclusion  the  Board  w?" 
distinctly  whether,  in  its  oi)inion,  they  are  or  not  adapted  to  naval  warfiue. 
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ledu  shall  bo  roportc<l  as  liein^  so  adapted  unless  it  has  been  successfully  tried  from 
*«s8ae1,  and  with  a  proper  and  ))ractical  launching  apparatus. 

Montgomery  Sioard, 

C7ti>/  of  Bureau. 

BlTBEAiT  OP  Ordnance,  Navy  Department, 

IVaehingtony  1).  C,  April  4,  1887. 


H. 

Bureau  of  Ordnance,  Navy  Department, 
Wanhinyton,  D,  C,  April  4, 1«87. 
8ni:  Yon  are  informed  that  the  Torpedo  Board  ref»*rnMl  to  in  the  Bureau's  adver- 
ement  of  September  fc?,  1H86,  is  organized  and  has  received  instructions,  of  which 
\  incloscil  is  a  copy. 

Vlease  inform  the  Board,  in  writinjx,  what  devices  yon  wish  to  present  for  exaniina- 
»n  orexperinieut,  givin^ja  briefprelimiuary  description  of  them  and  of  their  intended 
Ktion. 

The  Board  will  then  communicate  with  you  regarding  the  examination  or  trial. 

ich  papers  as  have  been  received  at  the  Bureau  have  been  referred  to  the  Board. 
Uommunicat ions  intended  for  the  Board  should  be  addressed  to  Capt.  A.  P.  Cooke, 
D.  8.  N.,  Navy- Yard,  New  York. 

I  am,  sir,  your  obedient  servant, 

MONTliOMERY  SiCARD, 

Chief  of  Burtan, 

H  1. 

The  Howell  Torpedo  Company, 

Offic?e  39  Corcoran  Building, 

Washington,  JJ.  C,  April  12,  1887. 
8ir:  This  company  has  ri»ceive<l  from  tlio  Bureau  of  Ordnance  a  copy  of  instruc 
i>08  relating  to  torpedo  trials,  and  a  letter  dated  4th  instant,  directing  us  to  com- 
nicate  with  your  Board.    Under  th«  head  of  *'  flnished  torpedoes,"  we  beg  to  aub- 
t  to  the  Board  the  Howell  automatic  steering  torpedo,  already  briefly  described 
asi  a  letter  presenting  the  same  to  the  Bureau  for  trial. 

We  await  y<iur  further  in.structions,  and  remain,  respectfully. 

The  Howell  T(»rpkdo  Company, 

By  F.  U.  Paine,  BresidenL 

Capt  A.  P.  CnoKK.  r.  S.  N., 

Xaval  Torpedo  H'nird,  S'ary-Yard,  Xew  York. 

HvJ. 

Washin(;ton,  D.  C,  Ajtril  14,  1887. 
Sir:  As  a  preliminary  descri])tion  of  the  torpedo  presented  by  us,  1  beg  to  transmit 
a  copy  of  notes,  hitherto  cidlated  for  our  own  reference,  and  a  calculation  of  power 
and  spnMl  by  (iatew«>o«I. 
Kespectfullv, 

F.  H.  Paine, 
Prcnitlent  JTowell  Torpedo  Compantf, 

Capt.  A.  P.  r<M»Ki:.  r.  S.  N.. 

rrvsidnit  Xaval  Torpedo  Hoard. 

H 

NOTKS  ON  THE  HOWKLL  TORPEDO. 

General  dcftcripiion. — The  .shell  of  the  s-foot  Howell  is  of  copper,  one-twcnty-fonrth  of 
an  inch  thick,  spun  to  form,  cigar. shape,  and  VA.li  inches  diameter.  The  shell  may  be 
made  of  homogeneous  hteel,  a  test  eone  of  this  material  having  l>een  spun  on  the  iron 
Ibrmer.  Tlie  forward  4'nd  eontaiiis7i)  pounds  ofexplosive.  an<l  a  percussion  ]»in.  The 
motive  and  directive  power  consists  of  a  steel  lly-wheel  one-third  the  entire  weight 
of  the  torpedo,  geare<l  to  two  shal'is  and  twin  screws.  The  tly-wh<'el  is  at  theceuter 
of  the  torpe<lo  antl  revolves  vrrtirally  (backwanl)  in  the  direclion  of  its  length. 

Submergence  at  any  4h  sired  depili  is  njjiintaincd  by  rudders  actuated  by  water 
pressure  and  meehanibm  ( weiLrhiii;;  ti  pounds)  plac«'d  in  the  after  end  of  the  torpedo. 
Power  isKtoHMl  in  the  win-el  and  Mi>taiin'd  for  any  length  of  time  before  launching 
by  the  external  aj^plication  ol'  steam  pn  ssiiro  through  a  baker's  mill,  or  by  an  aux- 
iliary ODgiue  and  gearing. 
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The  fly- wheel  is  of  cast  stool,  of  tenacity  to  resist  the  centrlfafial  strain  of  lia 
revolutions  per  minute.  At  1*2,000  revolutions  the  developed  energy  is  55l*,0ftifei 
pounds;  at  10,000  revolutions  the  energy  is  373,980  foot-pounds,  which  is  inpki 
civo  the  torpedo  a  high  speed  and  a  practical  ran^e.  The  energy  may  be  expoii 
m  a  shorter  or  a  longer  time,  accord! n«j  to  the  gears  and  propellers  used. 

The  gyroscopic  energy  of  the  fly-wheel  imparts  a  directive  force  to  the  t( 
which  absolutely  prevents  any  deflection  from  the  line  of  lire  whou  projected  uw 
wave  or  from  the  broadside  of  a  vessel  moving  at  full  speed. 

Discharge  tales  and  launching  (/ear.— The  torpedo  may  be  projected  tlirongh  a 
shield  or  may  be  swung  down  from  a  projected  port  high  above  the  water,  li* 
ular  shield  and  support  turn  on  a  center  to  allow  training  in  any  direction.  <. 
power  is  conducted  through  this  center  by  steam  or  gearing,  and  can  be  imparnc 
the  torpedo  in  thirty  seconds.   Steam  is  exhausted  from  the  baker's  mill  baick  t«i 
condenser,  making  the  operation  noiseless.   The  mill  clutches  the  fly-wheel  ax!^ 
the  torpedo  is  launched.    By  the  action  of  a  lever  the  power  is  shut  off  and  th*s« 
or  compressed  air  admitted  to  two  cylinders  attached  to  the  central  support,  pivji 
ing  the' torpedo  through  the  tube. 

SUMMARY  OF  OFFICIAL  REPORTS  DURING  DEVKLOPMENT. 

In  the  report  on  a  small  modtd  of  this  torpedo,  having  a  15-poiind  wheel  > 
board  of  oflicers  under  date  of  April  14,  lti83,  they  state  that  with  the  propellen 
tached  and  torpedo  in  the  water,  fly-wheel  making  150  revolutions  per  second: 

*^0u  taking  hold  of  rear  end  of  torpedo  and  pulling  at  right  angles  to  le 
moved  parallel  to  itself,  rolling  at  the  same  time,  but  no  deflection  could  be  prou 

After  trials  with  this  model,  launching  from  the  broadside  under  way  and  • 
bow  of  torpodo  pointed  down  at  an  angle  of  150,  this  Board  reports:  ''*Frai 
trials  we  have  witnessed  and  an  examination  of  the  theory  of  the  torpedo,  we»ii 
opinion  that  it  possesses  a  directive  power  of  the  utmost  value  in  a  broadflid« 
pedo."  And  a^ain,  in  technical  terms:  *'Tlie  principle  of  component  axes  i 
prevent  deflection  by  any  force  or  forces  whose  resultant  acts  perpendicularly  w 

Elane  of  the  fly-wheel  and  in  the  major  axis  of  the  torpedo,  and  this  principk 
een  successfully  applied  in  Commander  Howell's  torpedo  in  preventing  defleclifli 
torpedo  in  launching." 

In  1884  the  Torpedo  Board  dt'tailod  by  the  Secretary  of  the  Navy,  in  pannuc 
an  act  of  Congress  relative  to  the  torpedo  trials,  reported  of  the  8-lnch  torpedo  i 
its  directive  force:  *'The  horizontal  accuracy  due  to  the  *  directive  force'  wai 
cellent  with  the  torpedo  when  tired  from  the  vessel  at  anchor  or  under  way 
trained  in  various  directions.  The  'directive  force'  inherent  in  this  torpedo leii 
it  unnecessary  to  make  any  allowance  for  the  torpeiloes  being  deflected  on  itiil 
the  water,  even  when  fired  abeam  from  a  vessel  moving  at  speed." 

As  to  launching :  Tho  launching  apparatus  is  simple,  easy  of  manipulation, 
so  arranged  that  it  can  bo  readily  protected  from  the  fire  of  machine  guns." 

Also  that  tho  torpedo  was  *'Hiniploand  comparatively  inexpensive  in  construe 
of  light  weight  and  n>adily  stowed  and  handled,  and  showed  great  accuracy  i 
launched  against  an  object.''  Other  characteristics  were  not  then  fnlly  determii 
In  1885  the  Naval  liureau  of  Onlnauce  constructed  three  of  these  torpedoes  fo 
United  States  (toverniiHMit.  Of  tbo  preliminary  trials  the  Chief  of  Ordnance  st 
his  annual  report:  These  trials  showed  that  the  torpedo  possesses  valnabit «] 
ticH.chit'f  among  which  is  its  strong  directive  force  and  its  comparatively  small  i 
Of  tho  later  trials  an  olliecr  of  t  he  Bun'au  of  Ordnance  reported  as  to  din* 
force:  "I  see  no  reason  to  modify  the  report  of  the  Torpedo  Boanl  in  reference  t 
efficiency  of  tho  Slireetiv<?  forco'  inherent  in  this  torpedo,  directing  it  in  tiM 
course  it  has  when  it  lcav»'.s  tlie  hinnching  apparatus." 

As  to  Hnbin<'rgence:  During  several  trials  the  torpedo  was  seen  for  conside 
distances,  lUO  feet  or  more,  wliile  running  under  water,  and  in  every  suchcaMil 
apparently  on  an  oven  keel,  about  4  feet  (tho  sot  depth)  below  the  surface.  Thi 
pedo  was  tried  in  wattT  varying  in  depth  from  IG  and  18  to  12  feet,  usually  abo 
feet.  It  had  a  buoyancy  of  10  pounds,  was  sot  for  4  feet  immersion,  and  wasdro 
from  a  height  of  r>  teet  3  inches.  Under  such  circumstances  the  divine  apparatns 
have  acted  promptly  and  <'n'ectivoly  to  produce  the  results  observed?'  •«  The  di 
apparatus  consists  of  a  diving  rudder  and  the  means  of  throwing  it  into  action, 
power  of  working  it  is  taken  from  a  propeller  shaft  by  a  worm  end  gear.  T 
has  been  exjilaiued  at  some  l(>ngth  to  draw  attention  to  thesmall  aiuouut  Oa  %mmk 
done  by  aut<miatic  device,  and  tho  simjde  charact<>r  of  that  work.  " 

As  to  simplicity:  ''  The  men  who  handled  the  torpedo  had  never  seen  it  be 
were  not  specially  s<0<^cte(l,  two  were  labor)  n«r  uien  out  of  employment;,  and  -« 
were  tug  hands.   They  w«?re  entirely  satisfactory  and  efficient.    The  rtp 
overhauling  were  done  by  men  who  were  also  entirely  inexperienoed  as  regai 
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Mdo.  They  had  no  difficulty  in  doing  tho  necessary  work  without  any  special  tools 
»plianoes." 

^     Fortifications  Board  reported,  1336:    This  torpedo  seems  to  fulfill  the  prlnci- 
aofluireuients  in  a  torpedo  for  naval  purposes/' 

ed  developed  in  these  trials  was  the  highest  made  hy  any  torpedo  of  its 
wuu  •     not  in  proportion  to  the  power  stored  in  the  fiy-wheel ;  this  was  owing 
.aa     3      small,  improvised  propellers.    In  the  8-foot  torpedoes  recently  con- 
su  tiigh  speed  and  long  range  are  attained  by  the  use  of  well-proportioned 
•  and  screw  propellers. 
■>u  March,  1836,  a  company  was  formed  for  tho  manufacture  of  these  torpedoes,  and 
April  the  following  guaranty  of  performance  was  submitted  to  the  present  Naval 
TOtary: 

1)  To  be  of  handy  dimensions,  so  that  they  can  be  easily  manipulated,  and  be 
iroughly  protected  from  machine-gun  fire  when  awaiting  launching ;  length,  9 
,ti  diameter,  13.3  inches. 

'it)  The  weight  not  to  exceed  315  pounds,  and  carry  an  explosive  charge  of  not  less 
kD  50  pounds  of  gun-cotton. 

•  3)  To  have  a  speed  of  not  less  than  19  knots  for  200  yards,  and  a  total  range  of  not 
is  than  400  yards. 

^4)  To  have  an  energy  of  propelling  power  of  340,000  foot-pounds, 
f  6)  To  have  an  eirectivo  submergence  for  300  vards. 

^6)  To  maintain,  on  launching  from  the  broadside  of  a  vessel  at  full  speed,  the  di- 
ition  in  which  tho  tori>e(lo  was  pointed  before  launching,  or,  in  other  words,  to  make 
orate  target  practice  under  service  conditions. 
m^d  on  these  general  characteristics,  which  mark  a  torpedo  adapted  to  naval  war- 

.  the  Howell  Company  challenged  comparison  or  competition. 
^iiU  guaranty  of  qualities  and  an  offer  for  initial  purchase  were  referred  by  the 
fttary  to  the  board  appointed  by  him  on  additional  vessels  for  the  U.  S.  Navy,oon- 
s  of  the  chiefs  of  Hureaus  of  Navigacion,  Construction,  and  Steam-Engineer- 
i,ae  commandant  of  the  Tor|>edo  Station,  Mr.  Herman  Winters  (civilian  member), 
fficerof  the  Naval  Buruau  of  Ordnance,  and  two  naval  constructors,  who,  in  their 
raement,  Btato<l  that  tho  proposition  of  the  Howell  Torpedo  Company,  if  carried 
,  would  *'give  the  naval  service  an  automatic  torpedo  of  the  highest  quality/' 
jihese  papers  and  indorsements  were,  on  June  29, 1386,  forwarded  by  the  Secretary 
the  Committee  of  Congress  on  Naval  Att'airs,  with  the  statement  that  this  torpedo 

,  received  favorable  action  from  a  board  heretofore  assembled.* 
«ho  company  now  claims  the  following  charuct(>ristics  in  the  8-foot  torpedo :  Length 
t  to  exceed  8  feet  6  inches.  Weif^ht  not  to  exceed  32.')  pounds.  Hxplosive  charge,  70 
Qods.  Speed,  22  knots  for  200  yards  ;  range,  800  yards.  Energy  or  propelling 
wer, 375,000  foot-pounds.  Directive  power,  absolute.  Submergence,  within  effeot- 
A  limits. 

This  torpedo  carries  a  much  larger  charge  and  has  a  greater  speed  in  proportion  to 
it  than  any  other  existing  movable  torpedo,  and  is  also  the  simplest  of  constrnc- 
-r  preparation,  and  management. 

A  he  O00-pouu<l  Whitehead  and  Schwartzkopff  carries  66  pounds  of  explosive,  and 
e  880  iMxmds  Whitehead  ^3  pounds.   A  12-f6ot  Howell  of  the  latter  weight  would 
y  over  300  pounds.    The  Sims-Edison  (controlled  torpedo)  of  4,000  pounds  weight 
les  300  pounds,  and  has  a  speed  of  10. 4  knots.    A  Howell  of  same  weight  would 
y  l,400|>oundrt  of  explosive  and  have  an  enormous  energy  for  propulsion. 
4^16  motive  iM)wer  of  the  Schwartzkoplf  an<l  Whitehead  is  limited  by  the  great 
ight  of  the  air-chamber  and  compressed  air  (amounting  to  more  than  one-half  the 
loie  weight),  and  the  engine,  etc.  The  power  of  the  Howell  can  be  easily  augmented 
•9j  adding  to  the  weight  of  wheel  or  increasing  the  revolutions.  This  power  is  definite, 
■  onatTected  by  leak  or  ttimperature,  makes  no  air-bubbles,  is  easily  calculated,  and 
Bonly  to  be  properly  applied  through  gears  and  propellers ;  the  latter,  now  employed 
tho  torpedo,  give,  with  moderate  power,  a  high  speixl,  which  can  doubtless  be  far- 
ther developed  and  controlled  by  practice,  practice  having  been  mostly  limited  to 
private  means  and  material.   Tlie  power  has  l>een  thus  far  worked  at  a  low  limit, 
Qftte wood's  calculations  being  on  l.'iO  revolutions  per  second,  whereas  it  can  he  in- 
enased  to  200  turns. 

la  reference  to  passing  under  defense  nets,  this  torpedo  has  withstood  a  pressure 
nnder  way  at  40  feet  depth  iu  salt  water  towing  a  buoy,  and  could  doubtless  be  run 
below  the  depth  of  a  net  while  towing  a  buoy  (50  feet  asteni  at  less  submersion),  with 

S»pnel  hook  to  engage  the  net  an<l  discharge  the  toqiedo.    The  reduced  speed  due  to 
e  baoy  and  line  woild  not  matter,  as  the  vessel  attacked  would  be  at  anchor  or  at 
low  speed. 

•  On  Fobrnary  9, 1887,  the  Secretary  of  the  Navy,  in  reply  to  the  Naval  Committee  of 
Hoaae,  recooimended  a  specific  appropriation  for  Howell  torpedoes. 
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The  simplicity  of  moclianisin  is  important  in  torpedo-boat  sorvice,  as  it  is  stated ibft 
vibrations  of  such  boats  in  rough  wat^r  disarrange  the  mechanism  of  Whitebeci 
and  that  they  can  not  be  adjusted  on  board. 

COMPARISOX  WITH  THE  WHITEHEAD  AND  SCHWARTZKOPFF. 

The  standard  Whitehead  is  14  feet  3  inches  in  length  and  14  inclicH  diamet«.  1 
has  an  explosive  charge  of  OG  ponniLs,  and  its  market  price  is  8*2,^00.  The  sb»'ll  u4 
steel.  Schwartzkopil*  carries  the  same  weight  of  explosive  and  woighs  OOU  iwos* 
the  lengths  are  id  foot  and  Iti  feet,  the  latter  size  being  preferred.  Tlie  inechaui>as 
the  same  as  that  of  the  Wliitohead,  but  all  parts  are  made  of  phos))]]ov  broii/r.  ft 
price  of  the  Schwartzkoiitf  is  S'2,140,  an  order  for  100  being  rcjqnireil.  at  a  total  c*^* 
$•214,400,  and  to  acquire  the  right  to  manufacture  an  order  for  '200  niu.st  br  pv^ 
amounting  to  ^ViH,yuO.  To  establish  works  for  the  manufacture  of  the  WLilei** 
or  Schwartzkoptt  re(piires  a  large  sum  of  money  and  specially  instructed  labor.  Hi 
Howell  can  be  made  with  facility  from  the  drawings  in  any  workHhop.  The  saullcs 
Whitehead  otfered  in  the  mark<?t,  has,  it  is  claimed,  the  qualities  noted  below.  Ik 
Howell  compares  with  it  as  follows : 

Whitehead.  |  Hovell. 

Length  fi'ot . .     10  I  Lon^th  f^H^t . .  • 

Diaiiu-ter  iuchi's..     12-  hianietcr  incliej)..  HI 

Weiuht  IKHind.s..   21)0  '  Weigh t  puimd!!..  O 

Explosive  C!harj;o  ilo  ...     X\  i  ErpIo.Hivo  charpco  ilo  ... 

Si)wil  for  3aO  yards  knots. .  20  \  Speed  for  200  yards  (ranj;i\  800  y.inU)  knot*  S 

Inh(>runt  dinnitivi*  fon-e,  uono  j  Inherent  diroctlvo  force*,  alwulittn. 

Energy  uf  prupclliug  furct),  not  given.  .  Energy  of  propelling. . .  forcu  lbut-pound«..37; 

The  energy  for  speed  of  the  14-foot  Whitehead  is  less  than  that  of  tho  3-foot  Hor 
ell. 

A  Howell  of  the  same  weight  as  the  14-foot  WhitoUead  (or  as  the  Sehwartzknpd] 
would  compare  an  follows : 

Whtteh*'ad.  I  HmteU, 

I 

L«»ngth  foot . .         1 4i  I  Lengt  h  feet . .  'i 

Diaiiietor  iiichitH..         14      Diauiok^r   inchfH..  'X 

Explosive  chargo  pDiiiidi)..         Crt      Kxplortivo  charge  fioaDdH..  ' 

Enurgy  for  npeed  fi)Ot  pouiiil.H . .  350,  (h»u    |  Energy  for  speod  foot-pound^.. 

*Tho  present  8-foot  torpiido  goonietricany  incroasod. 

The  power  of  the  lIow(?ll  may  be  incn^ased  to  any  desired  extent  by  using  a  larjif 
lly-wheel,  or  placing  a  second  wheel  of  same  diameter  in  the  torpedo,  and  adding  t< 
the  length. 

EXTKIIT  <)1»1\1()X.S  AXn  REPORTS. 

[Tlio  rniti'd  States  Xavy  in  Transition,  Ro:ir.Admiral  Siinp^n,  U.  S.  Xavy,  Harper's,  XSK.l 

"It  is  evident  that  perfect  ion  can  not  bo  associated  with  a  weapon  of  this  cla^lhi 
has  not  a  strong  diroci n  o  fort  i^  inhcn-nt  in  it.  Tho  torpedo  invented  by  Capt.  J.  A 
Uowrll,  IJ.  S.  Navy,  pr>ssosses  this  ]»roperty  tti  an  eminent  degree,  aud  it  is  regards 
l»y  most  rompotjfiit  <'x.p«'rts  as  the  Huci-rssfiil  rival  of  tho  Whiteheail.  The  ]ate4trx 
pi'rimcnts  of  Captain  Ilowrll  in  controlliiig  tho  emersion  of  his  torpedo  are  veryjrac 
iM-.s-sfnl,  and  it  is  i>robabl.:  that  tlir  antomobile  tori)edo  for  our  new  Navy  will  Im 
American  iiiv(>ntion.  It  may  bo  estimated  that  millions  of  dollars  li Ave  bceni^p 
by  Knropean  naval  powrrs  in  experiments  with  the  Whitehead  torpedo.  TheUokM^ 
►States  may  have  spent  v^*,500  on  the  Howell.-' 

[Admiral  Sinip^iDn'.s  addroas  to  x\u>  Unito.d  States  Nnral  Institate,  1886.] 

Keferring  to  Admiral  Ho])art  Pasha's  article :  **  If  wo  apply  this  ovidence  to  tl 
comparative  direc  tive  power  of  the  Whitehead  and  the  Howell  torpedo,  befoivP 
forre<l  to,  we  will  we  that  in  the  two  cases  cited,  where,  ft)r  want  of  directive  powe 
the  Whitelu'ad  torpedr)  failed  to  aeeoini)lish  any  resiill".  the  Howell  torpvdo,  posm 
this  ]»ropcrty  to  an  eminent  tlegree,  would  have  resisted  the  effort  to  deflect  i'«, 
woulil  have  achieved  its  objeet.  This  strikes  n)t>  as  very  conclusive  tliat  it  is  a  n 
sary  requisite  for  an  automat ir  moval»Ie  torpedo  to  have  inherent  in  it  a  i>o9ttiT< 
n^rtive  foree,  so  as  to  lesist  elVorts  calculated  to  cause  deviation.   The  want  of  th» 
u  defect  which  we  lind  in  the  Whitehead,  but  we  have  it  in  the  Howell  torpedo  aii 
most  essential  <:liaracteristic.'' 
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[General  Information  Scries,  Xo.4,  Barcau  of  Intelligence,  Nav}-  Department,  1885.] 

So  automatic  torpedo  of  this  8izo  has  reached  such  a  speed,  and  tho  charge,  70 
ads,  18  greater  than  that  curried  by  auy  but  the  largest  Whitehead." 

[Secent  development  of  naval  material,  Bureau  of  Intelli^^ence,  Navy  Department^  1886.] 

It  is  to  be  n»jjrettod  that  the  Howell  torpedo  has  not  received  more  encourage- 

and  assistance  from  this  Governuient  in  its  development. 
With  suitable  propelkrH,  tln^  enerj^y  dt'veloped  should  ;;ive  a  higher  speed  than 
•  gnaranticd.    iSliould  the  t»*rnis  of  tlijit  j;uar:inty  be  fultilled,  it  is  certain  that, 
iDg  in  mind  its  small  Hize  and  weight  and  ])crforniuni!(\  the  Howell  will  be  the 
t  efficient  torped<i  yet  ])roducod  for  naval  i)urpost*s. 

rbe  qualities  of  the  Howell  torpedo  which  imrticnlarly  reconmiend  it  for  naval 
mes  are,  first,  its  huiuU  si/e  and  w<'i^t  (d  feet  11  inches  by  1X3  inches;  weight 
it  300  iwundf) ;  second,  its  >jreat  inherent  directive  force,  which  makes  it  avail- 
w  broadside  tiring  fro|i  vessels  moving  at  high  speeds  in  rongh  water." 

wiof  Senate  Committee  on  Ordiinnce  au<l  War  SLips.  Paper  by  Lieutenaut  Commauder Barber.] 

Ah  the  Howell  is  at  present  the  most  ])romising  competitor  of  the  Whitehead,  it 
lid  be  brought  to  the  utmoHt  perfection.  Its  princi]ial  advantages  over  the 
itehead  are  its  directive  force,  itH  size,  and  its  cost.  Its  remarkable  power  of 
ataiuiug  the  direction  in  which  it  is  pointed,  when  acted  U]M)n  by  a  dellecting 
9f  makes  it  poKsible  to  launch  it  with  accuracy  trom  tlie  broadside  of  a  vessel 
le  in  rapid  motion,  whieh,  in  my  opinion,  is  the  m(»st  practicable  method  of  using 
rpedoatsea;  no  other  tor])edo  presents  the  advantnges  in  this  respect  that  are 
■sed  by  the  Howell. 

m,tB  size  is  not  more  than  one-half  that  of  the  AVhitehead,  which  is  tho  most  impor- 
feature  in  regard  to  handiness  in  use  and  storage  on  board  ship." 

ITorpi  <l<K.»ti  for  uatiimal  drft'nsc,  l»y  Lit-utrnuut  JacpieH,  T.  S.  X.,  1886.1 

rhc  Howell  torpodt)  is  remarkably  hnndy,  being  the  smallest  and  the  lightest.  It 
lee  the  largest  eharj^e  in  proportion  to  weight.  It  is  not  dellected  in  launching, 
ifl  steered  automatically,  being  the  <Mily  torpedo  luiving  this  feature.  The  torpedo 
nple,  has  few  parts,  and  eaii  be  used  experimentally  with  but  little  trouble  and 
■nse.  Orti<M*rs  an<l  men  will  conse«|ueiiily  s»w)u  b«M'ome  exjiert  in  its  use. 
rbe  most  favorable  ])ositions  for  torix'do  tire  will  be  wheiishi)»s  are  passing  each 
r;  hiMice,  the  posKeKsion  of  a  torpedo  liaving  absolute  autonuitic  directive  power 
be  of  iitestimaltle  value.  The  How<dl  is  the  oiil,\  torpedo  in  existence  enj<iying 
characteristic.  Its  a4lvanta;;es  of  directive  foree,  Hp«>ed,  size,  and  cost  over  all 
DDipetitors  deeide  its  superior  usefulness." 

(The  Loulou  Kn;;in«M'riri;;,  l)*-«:i'nilifr  17,  l^<"f».  ou  ri-rrnt  Ku;:liHli  i-xperimtMiti*.] 

D  th«>se  experiments,  as  in  most  others,  the  Whitehead  sh(»wed  itself  erratic  with- 
liscoverin^  the  eauM-  of  its  capriciousnt- ss.  and  its  eoursc  was  easily  followed  by 
»n  of  the  line  «)f  air  bubbles  thrown  up.  ( )wiui:  to  its  want  of  inherent  din'ctive 
sr,  then*  is  very  little  doubt  but  what  the  Whitehead  can  bo  readily  delleeted. 
1  tho  acceptance  of  a  typ«*  possessing  this  characteristic  iu  such  au  absolutf>  dt*- 
an  to  iHTmit  broadside  discharge  trom  cruisi»rs  :;oingat  their  highest  H|K*e<l,  ships 
>tion  well-maneuv(M'ed  anil  wellHlefended  by(iui<'k  firing  guns  luay  consider  t hem- 
is  in  no  grL-ater  danger  from  torpedo  attack  than  from  gnit  fire." 

H  1. 

Ktant  Xaval  Con^triH  tDr  (;at<-w<MMl  on  roTnj»:ir:itivo  peifitrni:tii<  e  of  Whit*-be:iil  torpcilo  of  .'04 
odt  and  llowt'll  t«>ipc<lo  of  'J-t  ixniinl-*.  iii.<l-  r  .simihir  t-oiniitioiis  of  cIIIcii-ih- y  m  tin- 1  \iM  ii<lituin 
lower.  I 

M»rri>  .\Ni)  iMiw  r.i:  OK  wiiitkiikad  loiiriCDo. 

0  Whiteheatl  is  11  feet  ♦>  inches  Ion;;,  1  \  inches  tliarricter.  weijjlis.V.M  ]>(ninds.  Its 

1  for  *iUO  yards  is*J.'>  kuot>  (iu  trial  ba'.in  )  with  an  expeiidi(ni«>  of  power,  by  brake 
.momcter,  of  i;t».iKM)  foot-pounds,  oral  tin*  rate  of  .Vil.*2»i<»  loot -pounds  ]>cr  minuti^, 
.  7hors4^'s  power ('.i I  knots  fur  «'.im»  yanls— :;r,o,<MH)  foot-poundsi. 

speed  for  tKH>  yanU  is  'Jl..'*  kn«»»s.  wiih  au  expcudirnre  ot'  power  of  l*.Vi.i)»i(i  foot 
ds,  or  at  the  rate  of  J  foot  poun<ls  per  minute,  or    X}  hor>e*s  power, 

e  screws  are  I'J  inches  diameter,  :{0  inches  pitch,  ami  make  \)W  rcvoluiions  per 
ite  for  the  mean  speed  of 'Jl.  ;>  knots. 


I 
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The  performanco  of  a  234-pouuil  Whitehead  correspondiDg  to  the  200-yud  im 
the  actual  torpedo  would  be  a  mcau  speed  of  22. 11-100  kuots,  with  an  ezpendltan 
power  at  the  rate  of  233,060  i'oot-poimds  per  luiunte,  or  7.0G  horse's  power. 

Its  dimeiisioiis  would  be  11  feet  4  ^^  inches  long  b^'  10. 95  iuches  diameter. 

WEED  AND  I»OWKU  OF  A  HOWELL  TORPEDO. 

The  Howell  torpedo  of  2^  pounds  weight  is  9  feet  lonj;  by  12^  iuohcs  diameter,  being 
thus  somewhat  blu^'cr  than  the  Whitehead,  but  with  less  wfgted  surface. 

Its  Hy-whecl  weighs  110  pouuds,  has  a  radius  of  i^'ration  of  5.4  inches,  and  hn 
been  riin  up  to  a  speed  of  150  revolutions  per  second,  or  9,000  per  minute,  when 
energy  is  300,000  foot-pounds. 

If  three-quarters  the  available  energy  be  expended  in  a  ran  of  45  seconds,  tbi  i 
of  expenditure  of  power  will  be  3015,000  ^foot-pounds  per  minute,  or  9.27  ! 
power. 

This  power  should  drive  the  Whitehead  of  2,084  pounds  at  a  speed  of  23.7S 
so  that  the  probable  speed  of  the  Howell  on  this  basis  should  not  be  1 
knots. 

6CUEWS  OF  WHITEHEAD  APPLIED  TO  HOWELL. 

If  screws  similar  to  the  WhiteheatVs  were  fitted  to  the  Howell  torpedo  torn 
under  similar  conditions  of  efliciiMicy,  they  woulil  have  a  diameter  of  10.8  in  i« 
pitch  of  27  inches,  and  would  make  1,0H0  turns  per  minute. 

A  reduction  of  tlie  working  of  the  Whiteheatrs  screws  to  certain  standard  coadi- 
tion  shows  them  to  be  more  than  half  again  as  birge  in  diameter  as  the  slowest  nn- 
ning  screw  in  scnnv  steamers.  It  is  probable,  indeed,  that  screw  efficiency  is,  intUs 
tori>edo,  somewhat  sacrificed  to  obtain  a  higher  eHicicncy  in  theairenffine  opentiB^ 
them,  and  they  are  considered  much  too  Targe  for  the  efficient  appnoation  of  tkft 
power  stored  in  the  lly-wlieel  of  the  Howell  torpedo. 

8CKKWS  FOR  THE  HOWELL  TOllPEDO. 

The  revoluticms  of  fly-wheel  at  mean  power  during  the  run  of  45  seconds  msf  to 
taken  at  120  per  Koeonil,  or  7,200  per  minute,  which  may  be  geared  down  in  vinoM 
ratios  to  suit  corresimniling  screws. 

Suitable  screws,  both  single  and  twin,  have  been  worked  out  for  various  ooodi- 
tions  of  gearing,  and  the  resulting  (>lements  are  shown  by  curves  in  the  accompaoyiif 
diagram.  Within  the  limits  of  the  curves  any  gearing  'may  be  adopted  with  asoitlr 
ble  diameter  of  screw.    Certain  drtinite  rntios  an*  shown. 

Twin  ttcravs. — Screws  of  5.7  inchi's  diameter,  ri.(J5  inches  mean  pitch,  geared  i 
1  to  2,  to  make  3,G00  revolutions  )»cr  minute  for  ()00  yards,  are  preferred.   Each  ' 
should  have  a  d<*veloped  area  of  blades  of  10  scpiare  inches,  which  way  be  in 
two  or  thr(;e  blades. 

iSinglf  Ncrcu'H. — A  s<Tew  of  incrhes  diameter,  12  inclies  mean  pitch,  geared  don  1 
io'Aj  tomake2,4(H)  revolutions  per  minute  for  (iOO  yards,  is  prefeiTed.  It  should  hSTSi 
developed  area  of  blado  of  about  22  square  inches,  with  two  or  three  blades. 

These  screws  have  been  dimt^iisioneti  for  working  in  open  water. 

If  they  are  to  work  in  a  casing,  tint  above  diameters  should  be  those  of  the  casingli 
the  diameter  of  the  screws  being  less  by  the  amount  of  the  clearance.  Thepiw 
should  then  expand  from  the  entering  to  the  leaving  edge,  whereas  in  open  watsrit 
may  as  well  be  uniibrm.  The  ])itcli  may  never  be  smaller  at  the  leading  edgSy  if 
casing  be  used,  than  neeessary  with  the  givt^n  number  of  revolutions  to  produoe  1 
speed  of  screw  at  entering  edge  of  2,:?:>0  feet  per  minute. 

ContttruvtU)}!  of  screirft.—Tha  blades  are  best  of  thin  steel,  formed  cold  with  ihsip 
edges  and  polished  surfaces,  keyed  to  a  solid  steel  boss  with  a  tail-piece. 


H  5. 

Navy-Yard,  New  York, 

JpHl  21,  1887. 

Gentlemen:  Your  letter  of  the  12th  instant,  sul^mitting  your  torpedo  to  theToi^ 
pedo  Board  for  exaniination  and  trial,  has  been  received. 

You  are  resi)ect fully  requested  to  furnish  a  written  descri])tion  of  the  meohaniiB 
of  your  torpedo  and  its  action  ;  and  to  inform  the  Hoard,  in  writing,  ezactlv  whal 
you  claim  that  your  weai>on  eau  perform,  and  define,  the  scope  ot  its  nwmnlnMI 
(See  paragraph  11  of  instructions,  second  and  third  sentences.)  Please  make  tha 
two  papers Jierein  asked  for  distinct  one  from  the  other. 
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The  Board  will  commnnioate  further  with  yon  in  regard  to  a  time  and  place  for  tho 
imination  and  trial  of  your  torpedo. 

Very  respectfully,  your  obedient  servant, 

A.  P,  Cooke, 
Captain^  U.  S.  Navy,  and  President  of  Torpedo  Boards 
The  Howell  Torpedo  Company, 

39  Corcoran  Building,  JVashiHgton,  D,  C. 

H  C. 

k        OF  PERFORMANCE  OF  THE  HOWELL  TORPEDO,  AND  SCOPE  OF  USEFULNESS. 

claim  for  it  at  present  a  greater  developed  power,  and  hence  a  greater  speed 
ranee  and  a  larger  explosive  charge,  in  proportion  to  it4i  displacement,  than  is 
sea  by  any  other  fish  torpedo.   Also  a  reserve  of  power  for  a  still  further  in- 
of  speed  when  practice  shall  have  determined  the  best  form  of  propellers,  and 
ion  of  such  ][>ower  and  speed. 
uci8  a  positive  directive  force  in  the  horizontal  plane  and  automatic  steering, 
oiaiiy  adapting  it  to  use  from  the  broadside  at  speed,  being  the  only  torpedo  not 
ject  to  deflection  on  launching. 

mt  will  act  more  elHciently  than  other  torpedoes  in  the  general  conditions  prevail- 
at  sea  when  projected  from  large  vessels  and  torpedo  boats ;  it  is  also  adapted  for 
lOr  defense  from  floating  or  shore  batteries. 

is  the  simplest  of  construction,  preparation,  management,  and  preservation,  and 
target  practice. 

H  7. 

Washington,  D.  C,  Ji>ni29, 1887. 
:  Your  communication,  dated  Slst  instant,  was  received  on  the  26th  instant. 
I  papers  called  for  in  pursuance  of  instructions,  paragra]>h  11,  are  herewith  in- 
J. 

Very  respectfully. 

The  IIowkll  Torpedo  Company. 

Capt.  A.  P.  Cooke,  U.  S.  N., 

President  of  the  Torpedo  Board. 

II  8. 

HESCRIPTION  of  the  MKCHAN18M  OF  THE  HOWELL  TORPEDO,  AND  ITS  ACTION. 

A.^Deral  description  of  this  mechanism  and  its  action  is  included  in  XotcM  on  the 
well  Torpedo  alrea<ly  transmitted  to  the  Board.    The  details  of  the  same  can  not  bo 
ter  set  forth  and  illustrated  than  in  the  speciflcations  of  the  patents  hereunto  ap- 
ed. 

^«ie  firing-pin,  not  therein  described,  consists  of  an  attachment  to  the  primer  and 
whereby  the  pin  acting  against  a  spring  cocks  and  trips  the  plunger  on  strik- 
the  target.   The  pin  is  inoperative  until  after  the  torpedo  is  discharged,  and 
jd  at  end  of  run. 

I. 

310  Chestnut  street,  Philadelphia,  Pa, 

April  14,  1687. 

Dbar  8ir  :  I  have  the  honor  to  acknowlcd<re  the  receipt  of  the  instructions  for  the 
ppirpedo  Boani,  and  will  submit  to  the  Buard  plans  of  moving  tor|>edoeH. 
Tne  plans  of  thn  torpedo  invented  by  me  in  IH71  and  Hubmitted  to  the  a<lmiralty 
on  file  in  the  Department,  being  a  self-steering,  time-tiring,  and  plunging  torpedo. 
Respectfully, 

Benjamin  C.  Pole. 

Capt.  A.  P.  Cooke,  U.  S.  N. 

I  1. 

Navy- Yard,  New  York, 

April  2h  1887. 

Dear  Sir:  I  have  the  honor  to  acknowlcd^^e  the  receipt  of  yonr  letter  of  the  14th 

wit  iart^gard  to  yonr  wdf-hteering,  time-tiring,  nnd  pinnging  torpe<lo. 
« he  Torpedo  Board  is  prepared  to  conHider  any  plans  you  may  submit  coming  un- 
tbe  head  of  its  instructions  of  the  4th  instant. 
Very  respectfully, 

A.  P.  Cooke, 
Captain,  C.  S,  Sary,  President  of  Torpedo  Board. 

Benjamin  C.  Polk,  Esq., 

150  South  Fourth  street,  Philadelphia,  Pa. 

11294— N  88  16 
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Navy-Yard,  Xbw  York. 

Sir  :  Ttio  Torpedo  Board  has  tbe  liouor  to  rc([aost  that  orders  may  be  pvn  k 
LieutODUDt  Comly  to  proceed  in  search  of  a  suitable  northern  locality  for  espcfr 
meiits  with  torpedoes,  with  directions  to  iu9]»ect  places  on  Long  Island  SouDd^a- 
cladinj;  Oyster  Bay  and  the  vicinity  of  Green  Point,  and  also  in  Nurraj^auseitBiy. 
Very  respectfully, 

A,  P.  Cooke. 
Captain f  U,  S.  Navy,  President  of  Torpedo  JSevi 
CuiEF  OP  Bureau  of  Ordxaxce, 

Navy  Deimrtmcnty  JVaahingtotif  D.  C, 

J  2. 

Na\t-Yard,  Nf.w  York. 

Sir:  The  Torpedo  ISoard  hiis  the  honor  to  request  that  authority  may  1h»  jrivfiiUi 
ordnance  dr'partuient  of  this  yard  to  make  net  targets  for  torpeduoa,  aH  folIuva: 

Twelve  nets,  each  feet  lon^  by  12  feet  wide,  the  nets  to  be  made  iu  qr:c 
meshes,  the  verticals  of  light  woven  stuff,  12  inches  apart,  and  the  horizontals s 
twine  6  inches  apart. 

The  nets  to  have  light  roping  all  around  the  four  sides  and  to  have  fishfmiB 
floats  and  weights  at  top  and  bottom. 
Very  resiiectfully, 

A.  P.  Coosr. 
Captain f  U.  S,  Navy,  Preeident  of  Torpedo  IkvL 

Chief  of  Bureau  of  Ordnance, 

Navy  Dtpartmcntf  Washington,  D,  C. 

J  3. 

Navy- Yard,  New  York. 

April  22, 1^ 

Sir:  The  Torpedo  Board  has  the  honor  to  report  its  adjoarument,  to  meet  ; 
here  about  the  r>th  of  May. 
Very  respectfully, 

A.  P.  CUOKE, 

Captain,  U,  S,  Nary,  President  of  Torpedo  Bonri 

Chief  of  Burp:au  of  Ordxaxce, 

Navy  Dvpartmvnt,  H'avhinyton,  D.  C. 

K. 

Office  of  Torpkdo  Boarp. 
Navy-Yard,  New  lorlr,  April *J9, 1 
Sir:  There  will  be  a  meeting  of  the  Torpedo  Boanl  in  this  office  on  Friday: 

May  (),  which  you  are  hereby  directed  to  attend. 
Very  respectfully, 

A.  P.  Cooke, 
Captain  U,  S.  N.,  President  ofBovi 

Commander  C.  F.  OooDiiicn.  U.  S.  N., 

Torpedo  Stat  tun,  Xetcport,  U.  I. 
Lieutenant  Commander  K.  J5.  Bradford,  U.  S.  N., 

19  ^^ann  Arvnur,  \cirportf  A*.  /. 
Lieut.  A.  II.  CouDKX,  U.  S.  N., 

Ihircaa  of  Ordnance,  Nary  Department,  Washington,  D.  C. 
Lieut.  S.  P.  Comly,  U.  S.  N., 

Nary- Yard f  Lvaync  Island,  Philadelphia,  Pa. 

K  1. 

Office  of  Torpkdo  Board, 
Navy-  Yard,  New  York,  April  89,  Idff- 

Sir  :  The  Torpedo  Board  will  as.semble  here  on  Friday  next,  May  6, 1887, 

Very  respectfully, 

A.  P.  Coon.  . 
Captain  U.  3.  N.,  Presidmi  ^ Mt^i 

Chief  of  Burkau  of  Ordxaxcp:, 

Navy  Depart  men  ty  Wabhinyton,  />.  C. 
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liOYAL  Danish  Vick-Coxsulate, 

IVdshiuffton,  D.  C,  Ji>n7  22,  18S7. 
•  Gkntlemex:  May  I  vontiirc  to  Bubinit  1().^oIl,  for  the  examination  of  your  Board 
r  of  a  United  States  Patent,  No.  3o'J,  l'Jl,*  granted  to  u.e  under  date  of  March  15, 

-Jsvin^,  by  nuuiorous  tobts  and  exporiiiicnts,  both  in  this  city  and  in  New  York, 
oughly  tcHted  tho  practicability  of  the  primer  (b-scribed  and  ex])lained  in  this 
nt,  I  am  very  desirous  of  an  opportunity*  to  demonstrate  to  your  Board  that  this 
■ot  a  theoretical  and  ]U'oblenuiticaI  thin;:,  but  a  practical  invention,  especially 
pted  as  a  primer  for  subuuirine  torpedoes  and  projectiles,  owing  to  the  absolute 
I  tnfalliblo  certainty  with  which  it  exphMh's  on  the  slightest  contact  under  water 
»h  the  object  ainu'd  at,  which  it  is  desired  to  destroy. 

XroHting  that  you  will  kindly  give  this  matter  such  consideration  as  it  may  de- 
Sarve  at  your  hands,  I  am,  gentlemen. 
Your  obedient  servant, 

Luis  Bagger, 
Royal  ric€'Con8ul  of  Denmark^  at  Washington^  1).  C, 

To  the  Torpedo  Boakd, 

Bureau  of  Ordnancey  Xary  Dvpartment,  WaHhingtoiiy  1).  C. 

K  3. 

Tnlted  States  Patent  Oftice.    Louis  Bagger,  of  Washington,  District  of  Columbia, 
Aiisignor  of  one-half  to  August  IVterson,  <if  same  place.    Primer  for  igniting  explo- 
res. J 

cificfttion  forniin;;  part  of  IcttiTH  pntiDt  No.  3S9.4ftl.  dattMl  March  1.').  1887.   Application  died 
Jauuaiy  31,  1887.   Serial  No.  L'l'G, 01 U.  XuinodeLJ 

all  ichom  it  may  concern  : 

it  known  that  I,  Louis  BAOii eh.  a  citizen  of  the  United  States,  and  a  resident  of 
I  city  of  Washington,  in  the  District  of  C)(dumbia,  have  invented  a  certain  new  and 
fal  device  for  igniting  explosives  and  other  combustibles  ;  and  1  do  hereby  declare 
;  the  following  is  a  lull,  clear,  and  exact  description  of  the  invention,  which  will 
lo  others  skilled  in  the  art  to  which  it  appertains  to  make  and  use  the  same, 
.enco  being  had  to  the  accompanying  drawings,  which  form  a  part  of  this  spcciti- 
..on. 

'  invention  relates  more  particularly  to  an  improved  method  of  igniting  the  cx- 
^.ve  charge  in  shells  and  torpedoes  through  thedirect  action  of  the  water  in  which 
I  BboU  niiiy  dnq),  or  in  which  the  torpedo  (whether  stationary  or  movable)  is  im- 
■nvd.    It 'may  also  be  nseii  with  advantage,  lH)w«'ver,  in  litV'-buoys,  life-rafts,  or 

r  life-saving  apparatus;  for  the]Mirpos«?  of  igniting  signal-lights,  sounding  high- 
er alarms,  and  f<»r  niimrrous  other  purposes  where  it  is  desired  to  ignite  an  ex- 
wive  charge  or  other  combust  ibieiiiaterial  instantaneously  through  the  direct  action 
■rater;  and  for  this  )»urpose  it  makes  no  difl'erenee  whether  tln^  water  is  salt  or 

,  so  that  my  invention  is  equally  well  adapted  for  use  on  the  open  ocean  and  on 
M>d  lakes  and  rivers. 

M  the  accompanying  drawings  I  have  shown  my  invention  as  applied  to  an  explo- 
re projectile  and  to  an  anchored  or  stationary  torpedo,  viz: 

JTi^ure  1  is  a  longitiulinal  sectional  view  of  a  sht  11  ]»rovided  with  my  so-called 
.ter-prinier."    Kigs.  2,     and  4  illustrate  some  of  the  dillerent  methods  of  ]>ro- 
^ctHg  the  water-])rimer  in  the  shell.    Fig.  o  is  a  .MM-tional  detail  view  of  a  fuse  for 
lis,  torpedoes,  or  other  pnij)o>es  e<|ni)i|MMl  with  my  water-primer;  and  Pig.  G  is  an 
tration  of  my  invention      applied  to  a  (stationary)  (orpedo. 
AJike  letters  of  refi'rei:ee  denote  corresponding  parts  in  all  the  ligures. 
At  the  outset  I  will  state  that  one  of  the  advantn^es  of  my  improvement  is  that  it 
y  btj  applied  to  all  kinds  of  explosive  sIh  IIs.  without  regard  to  whether  these  are 
iplKMl  with  perenssiitn-pi iuH  is  or  with  the  time- fuses,    in  such  ca.ses,  where  the 
Jiiary  object  is  to  explode  the  shell  at  the  moment  i»f  contaet  with  the  ship  or  other 
ct  aiuM'd  at,  my  improvt nii  nt  assumes  the  form  of  an  auxiliary  device  for  causing 
«5Xplosion  of  the  shell  if  it  drops  iuto  the  uater. 
•jX]>ericnre  with  target  pr.:eti.  *  with  heavy  ordnanee  has  demonstrated  the  difli- 
ty  of  squarely  hitting  a  movaide  tari^i  t,  >iieh  as  an  iron-elad  vessel  or  other  shiji 
ring  rapidly  under  st«-atn,  and  it  frequently  happens  that  the  shell  either  falls  a 
^le  too  shftrt  of  its  maik  or  goes  a  little  !<•<»  far  beyon«l  it.  or  it  may  droj»  into  the 
iter  a  little  ahea<l  or  asit-m.  in  either  of  whieh  eas«-s  it  will  simply  sink  to  the  bot- 
nrithout  doing  any  damage  cither  to  the  ship  directly  aimed  at  or  to  surrounding 

at. 
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Now,  by  i>roviding  a  Rliell  with  my  auxiliary  fnso,  or  "water-primer/-  asIciD 
it,  I  do  not  iu  tlio  least  interfere  with  the  prompt  explosion  of  the  shell  liy  ptir: 
sion  if  it  does  strike  the  vessel ;  bnt  if,  through  failure  of  the  fiercussiou  deTiw 
act,  it  should  drop  from  the  side  of  the  ship  into  the  water  witliout  explodius, 
through  error  of  aim  or  from  other  causes,  it  should  not  hit  the  ship  at  all,  bind: 
in  the  water,  then  my  method  and  device  will  cause  the  shell  to  exploile  iosiu: 
the  moment  it  reaches  the  water,  scattering  it^  fragments  over  a  lar^e  area  of  nt 
surface,  and  subjecting  vessels  at  a  considerable  distance  even  to  the  disastrous 
fects  of  the  air- wave  or  concussion  resultini:  from  the  explosion  of  a  char^ieofitr 
mite  or  other  powerful  explosive  with  which  the  shell  may  be  charj^ed  on  thcburt 
of  the  water.  If  one  of  these  shells  should  drop  in  the  water  in  tbe  midst  of  a  flotilb 
gunboats  or  torpedo-boats,  for  exam])lc,  withont  hitting  any  ono  of  them,  it  vili 
stantly  explode  and  probably  ])rove  far  more  destructive  thau  if  it  had  stmcl 
one  of  the  boats  comprising  the  lleet.  I  accomplish  this  object  by  providing 
shell  with  an  auxiliary  or  sii))plemental  fuse  and  priming  the  Bauie  with,  niai 
which  possesses  a  stronger  chemical  affinity  for  oxygon  than  the  ailiuity  wbiu 
ists  between  the  two  components  of  water — viz.,  oxygen  and  hydrogen,' (H:0.1 
such  materials  several  are  known  to  chemistry,  among  others  soiliiim  (Xa.) 
tium(Sr.)and  potassium  (K.)  The  last-named  metal  is  parti<*ularl.y  adapts  t«> 
])urpose,  owing  to  its  excessive  chemical  aflinity  for  oxygen,  and  as  it  is  a  coiua 
cial  product  which  can  readily  be  obtained  I  use  it  in  irt-efwrence  to  other  malrf 
This  material  is  known  in  chemistrv  by  the  symbol  **  K,"  (ecpiiv.  39,  sp.  p.  O.-i) 
and  is  one  of  the  most  interesting  alkaline  metals.  It  is  UHually  obtained  by  ib< 
called  *'Hriinner  proccHS,"  as  improved  by  Maresca  and  Dornid,  by  the  diMilla 
of  a  mixture  of  corbonate  of  potassium  (K2CO3)  and  charcoal  ul  a  \vhite  heat  i: 
iron  retort.  It  floats  on  water,  which  it  instantly  decomposes  011  account  of  iu^ 
affinity  for  oxygen,  with  the  following  reaction  Kz  -f  5iHjO  =  2KHO  -f  H;. 
evolved  hydrogen  is  kindled  by  the  heat  developed  by  the  action  and  bums  in 
violet  or  rose-colored  llame  as  long  as  any  metal  remains,  while  the  hydrate  i 
tained  in  solution. 

My  so-called  water-iirimer  "  consists  in  a  thin  plug,  disk,  or  tilin  of  this  mat 
or  its  equivalent,  as  shown  at  A  on  the  drawings.  The  letter  B  denotes  tbe  bot! 
the  shell,  wlneh  may  be  of  any  desired  shape  or  constructiou  and  charged  witb 
suitable  explosive,  and  C  is  the  usual  ])ercussion  device  and  primer,  instead  of* 
a  time-fuse  may  be  used,  if  desiretl.  The  auxiliary  fuse  may  be  made  by  siuiplr 
ingahole  through  the  hhell,  as  at  I),  leading  to  the  chamber  E,  containing 
plosive  material,  and  charging  this  hole  with  gunpowder,  gun-cotton,  or  any  c 
suitable  explosive.  In  my  rxporimeuts  I  have  used  quickly-burning  gunpowder 
very  satisfactory  results.  The  hole  and  fuse  are  then  )>lugged  or  covered  wi 
thin  disk  or  liliii  of  potassium,  as  shown  at  A,  which,  to  proUict  it  from  oxida' 
may  be  ]»laced  in  a  glass  tube,  G,  open  0!i  the  lower  si<le,  where  it  in  in  contact ' 
the  powder  in  the  fuse.  If  the  shells  are  to  be  stoix?d  for  any  coiiaiclerable  len^ 
time  before  using,  a  thin  tilm  or  coating  of  parafline,  petndeum-pasto,  or  aimilu 
terlal  containing  a  minimum  of  oxygen  in  its  chemical  composition  may  be  afi] 
to  the  nnder  side  of  the  disk  of  jiotassium,  as  indicated  at  H.  When  this  isM 
will  eHVctujilly  prevent  oxidation  of  the  under  side  of  the  primcr-diHk,  which  i 
posed  to  the  «;iinpowder  in  the  fuse. 

Instead  of  using  the  drvice  shown  in  Fig.  1  for  protecting  the  water-primer: 
the  action  of  the  atmospheric  air,  other  devices  may  be  employed  for  the  saiw 
poso,  and  some  of  those  are  illustrated  on  Figs.  2,  3,  and  4  of  the  drawings.  In 
2  I  have  shown  a  plug,  F,  litting  air-tight  in  the  aperture  I)  and  bearing  with't 
nor  end  a^iuinst  tin;  ]>rinier  inserted  in  said  apertm-e.   AVhen  the  shell  istob 
this  i»lug  is  reniovi'd  ;  or  it  may  be  made  of  material  which  will  be  fractured  u< 
exi)losiou  when  the  shell  is  lired  from  the  cannon  ;  or  it  may  be  of  some  solnble 
terial  whieii  will  dissolve  instantaneously  when  the  shell  comes  in  contJict  witl 
water.    And,  again,  in  Fig.  :i  the  ])otassium  ])rim<T  is  protected  from  atmospherii 
lluen(;e  by  a  covering  in  the  nature  of  a  plaster,  (shown  at  L,)  which  may  bi 
moved  when  the  shell  is  lired;  or  it  may  be  of  material  which  will  be  iustaataD^ 
dissolved  when  the  shell  touches  water.    For  practical  purposes,  ^'hcre  thisu 
is  ado])ted  for  the.  pnr]»ose  of  ]>rotecting  the  water-primer,  I  have  found  thatt^ 
of  canvas  treated  with  a  composition  of  i>aralliue,  n)ck-oil,  and  cem«Mit  will  a 
tho  purpose  admirably,  and  will  ]»rotect  the  water-primer  for  an  indefinite  1 
time.    When  the  shell  is  lired,  this  plaster  can  readily  be  torn  off,  so  aa  to  eX|»«- 
]»rimertothe  action  of  tlu?  water.    Again,  iu  Fig.  4  I  have  shown  the  shell  • 
stru<'tod  with  a  i)rinier  consisting  of  a  complete  fuse  fitting  into  the  aperture  D,i 
wliich  it  is  not  inserted  until  the  monient  when  the  shell  is  to  be  tired.  Wb^f*" 
<|onst ruction  is  to  he  !idoi)ted,  these  fuses.  ]»rimed  with  potassium,  are  kept  . 
fnnn  the  shells,  one  being  inserted  in  each  shell  as  it  is  required. 

In  Fig.  4  I  have  indicated  by  dotted  lines  (marked  with  a  dotted  D,)how 
channel  nuiv  be  made  to  communicate  with  the  percussiou-pnmcr  instead  of  <-•- 
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ehambcr  E  in  tli«»  ])0(ly  of  tlio  pIu'II,  aiul  in  Fijj.  2  I  have  sliown  how  the  primor  may 
be  UHtrd  in  conihination  with  a  tinie-liiae  by  (Gillinj:^  a  hole,  l)',wliieh  communicates 
with  tho  tinie-luM>.  Thns  it  will  be  wen  that  my  device  may  be  used  in  combination 
with  a  percuKsion-fuse  or  with  a  time-fuse,  if  Oesiml,  instead  of  using  it  in  direct 
eonihination  with  the  body  of  the  shell. 

When  the  fihrll  is  to  be  \ised,  but  not  before,  the  potassium  primer  is  exposed  by 
breaking;  or  reniovinp  t  he  envelope  in  which  it  is  inclosed.  Should  the  shell  drop  into 
the  water,  the  clieuiical  aetion  of  the  exposed  primer  A  results  in  tho  instantaneous 
explosion  of  the  shell  the  moment  the  primer  touches  the  water  through  tho  chemical 
reaction  hereinbefore  referred  to — that  is  to  say,  the  primer  is  instantly  ignited,  (or, 
to  he  more  rxact,  it  ignites  tho  hydrogen  of  the  water  which  is  liberated  by  tho  chem- 
iCAl  aflinity  between  the  potassium  and  the  oxygen  of  the  water,  or,  as  wo  have  seen, 
|Ci  +  *iUiO  ~  '^KIIO  4;  11.).  the  heat  being  more  than  sutficient  to  ignite  tho  fuse  and 
exp]o<le  the  chsirge  within  the  shell  even  before  this  has  been  completely  immersed 
In  the  waier.  lly  graduating  thi*  thickness  of  the  i»rimer-disk,  however,  the  fuse  nuiy 
be  HO  ccmMructcd.  if  desired,  that  explosion  will  not  take  place  until.tho  shell  has 
been  fully  imnuTsed. 

lu  Fig.  r»  I  have  outlined  how  u\y  invention  miiy  be  ap]>lied  for  tho  purpose  of  ex- 
pl<Mling  a  torjK'df*,  tluOrtter  I  di'!iotingthobody  of  the  torpedo,  and  J  thetuse,  which 
may  convenimtly  Im»  eonstrueted  of  a  piece  of  gas-pipe  tilled  with  any  suitable  ma- 
terial adajtted  to  be  used  as  a  fuse.  Tln»  upper  part,  J',  of  tho  pipe  or  tubo  J,  how- 
ever, is  made  of  glass  or  othrr  fragile  material,  and  iusido  of  this  is  placed  a  suitable 
quantity  of  the  water-]»i  inHT.  1  prrfi-r  to  use  a  glass  tube,  like  a  barometer-tube, 
■ealvd  at  tho  top  and  lillfd  or  partially  tilled  with  ])otussium,  care  being  taken  that 
tbe  glass  tube  is  ronnert<-d  water-tight  to  the  metallic  tube  or  fuse,  so  that  water  can 
only  enter  the  device  and  ignite  the  ])otassiumif  the  glass  tube  is  broken  or  fractured. 
I*hia  will  bap]NMi,  however,  when  a  vessel  passes  over  it  and  tou<-hes  the  glass  tube, 
which  will  then  instantly  be  broken,  thus  exposing  the  potassium  to  tho  action  of 
the  water,  when  an  lust  antaneouM  explosion  follows.  If  the  torpedo  and  fuse  are  made 
properly,  so  as  t«»  bi>  impervious  to  water,  a  torpedo  of  this  construction  n»ay  bo  im- 
menied  any  len;:th  of  time  without  deteriorating  it  in  the.  least.  And,  ngain,  it  is  ex- 
ceedingly ditlitult  to  ]»ick  up  these  toniedoes  by  means  of  the  ho-enlled  'Morpedo 
finders,''  beraiise  tho  least  ttiucli  of  a  p(»le  w  ill  break  oil' the  glass  end  of  the  fuse,  and 
thua  eaus*'  explosion  of  the  tf>rp(  do,  with  the  nsunl  disastrous  results. 

I  desin*  it  to  be  understood  that  the  foregoin;:  illustrations  of  the  apjdicability  of 
my  invention  eover  only  a  l4^w  <if  the  vi-ry  iinniy  purposes  for  which  this  is  adapted. 
It  nisiy  be  UM'd,  among  other  purposi's,  on  lite-buoys,  s<»  that  a  ii>inan-eandle  or  sig- 
nnl-li^'ht  will  be  ignited  lhion;;li  the  direct  action  of  tin*  water  the  moment  tho  buoy 
Is  thrown  into  the  water;  or  it  may  be  ummI  in  the  eoii»itrnctiun  of  shells  filled  with  a 
Buitable  combust  ilile  and  adapted  't(»  tlo.'it  on  the  watiT  and  priuK'd  with  one  of  niy 
Wttter-priiners,  sothat  thi-  shell  wiil  take  fire  when  it  strikes  the  water,  and  when  its 
contents  beronie  iirnited  and  t  he  bumiii:;  shell  is  tloating  around  on  the  surt'ace  of  the 
water  it  w'lU  serve  as  a  llLihi  to  ex|n»se  the  ]»o>ition  of  an  enemy's  vessels  among  which 
thffM^  shells  an-  thrown.  TIm'  very  many  purp»»ses  where  my  water-primer  maybe 
applied  to  advanla::!-  in  wailare  as  well  as  in  the  ]»eaceful  arts  will  very  readily  su;;- 
geat  theniselve-*,  ami  d»niof  rei|iiin»  enumeration  In-n'. 

Having  tlm-^  describeil  my  invention.  I  claim  and  desire  to  secure  by  Letters  Patent 
of  the  I  nited  States  : 

1.  A  priim  r  I'lir  iifiiit  ini;  combust ibie  or  explosive  compounds,  the  ignitin;;  charge 
of  which  is  e<tnijM»^e«l  of  ptiiMssiiini  or  an  e«|uivalent  material  having  a  stronger  chem- 
ical allinity  inr  M\y;;en  than  the  ailiniiy  which  exists  between  oxygen  and  hydrogen 
in  the  format  ion  ot  water  w  lnrcby  such  ]»rimer  is  ignited  on  contact  with  water. 

S.  The  eoiiiliinat iiMi.  \\i!h  an  explosive  shell,  of  a  primi*r  or  igniting  device  eoiu* 
po8ed  <if  niatci  iai  po^M'>sinL:  a  snon^er  <  hemii  al  atlinity  for  oxygen  than  the  alVinity 
which  i-\isis  lii-r\\r,  n  oxyMn,  j^id  hydrogen  in  the  torniati«>n  of  water,  whereby  the 
ahell  is  exploiii'il  (III  contai  t  ui;h  water. 

X  The  loiiibiiiation,  wiiiian  e\idn^i\e  shell,  uf  a  primer  or  igniting  ib'vice  com- 
poned  w  holly  <ii  in  ],ait  of  the  nii  tal  known  as  ]iotasMuni."  whereby  the  shell  is 
exploiled  on  cunt  ad  with  wait  r. 

4,  Thi'combinat  ion.  w  if  h  aiiexjdosive  shi-ll  and  a  priuier t iierefoi  having  an  igniting 
chargi*  <'oni posed  of  p<itassiniii  m-  an  •■•{.li valent  inateiial  having  a  stmn^^er  chemical 
aOlnify  for  ox.\  ;;i>n  than  the  allinity  \\liich  exists  bi  twecn  oxyt^i-n  and  hydrogen  in 
Khe  fornuttion  of  water,  ot' an  airand  wati  r-]trooi' loNcrini;  for  |irotecting  such  nrimer 
aa  set  lortb. 

5,  Tin*  combination,  with  a  ^n-i ins-^inn  jiripj»T nf  any  desired  «-onst riici ion.  fd* an  i;;- 
niting  device  composed  of  maii-rial  pn^sfssjn;;  a  siron^er  rlnsniiMl  ailiniiy  lor  oxygen 
than  the  atlinity  whi<l!  exisi>  beivMi-n  ox\;ri'n  ami  hydrogen  in  the  formation  of 
water,  whend»y  such  pniner  i>  expiiMh  d  on  contact  of  the  igniting  devici- with  water. 

6,  Tho  combination,  with  a  porcubsiou  jirimcr  uf  any  desired  coustrucliou,  uf  auig- 
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niting  device  composed  wholly  or  in  parfc  of  the  metal  known  as  "  potas^i 
tbo  primer  is  detonated  by  contact  of  the  igniting  device  with  water. 

7.  The  combination,  with  a  percusniou  time-fuse  of  any  desired  coiistrneti'.Ji;. « 
igniting  device  compoHt-d  of  material  possesbing  a  stronger  clicfutieal  afhin:y  m, 
gen  than  the  afhnity  which  exists  between  oxygen  and  hydroj»eii  in  the  foriLii'.ii 
water,  whereby  such  fuse  is  fired  on  contact  of  the  iiring  device,  with  waltT. 

ti.  The  combination,  with  a  i>ercussion  time-fuse  of  any  desired  con  struct  ion.':] 
igniting  device  composed  wholly  or  in  part  of  the  metal  known  as  *'iM»tav:a 
whereby  on  contact  of  the  potassium  with  water  the  fuse  is  ij^nited,  as  st-t  lortl 

9.  A  fuse  adapted  to  be  ignited  by  contact  with  water,  coiisistin;^  of  any  .<iu;t; 
combustible  material  confined  in  whole  or  in  part  within  atnbe  or  other  envelop 
provided  with  a  primer  or  igniting  device  inclosed  within  or  covered  by  anecVi 
of  suitable  material,  said  primer  or  igniting  device  whereby  the  fuse  is  igiiireii  i' 
composed  of  material  possessing  a  strgnger  chemical  afiinity  for  oxypjen  than  ih 
linity  which  exists  between  oxygen  and  iiydrogen  in  the  formation  of  water. 

10.  A  fuse  adapted  to  be  ignited  by  contact  with  water,  consisting  of  any  wiQ 
combustible  material  confined  in  whole  or  in  part  within  a  tubo  or  other  en\'elfi]>r 
provided  with  a  i»rimer  or  igniting  device  inclosed  within  or  covered  by  an  tut* 
of  suitable  material,  said  primer  or  igniting  device  whereby  tbo  fuse  is'ignitedb 
composed  wholly  or  in  part  of  the  metal  known  as  ** potassium." 

In  testimony  that  I  claim  the  foregoiug  as  my  own  I  have  hereunto  affixed  nir 
nature  in  presence  of  two  witnesses. 

Loris  Bagger. 

Witnesses : 

Arthuk  L.  Mor>r 
Kkxnktt  S.  Juxr.? 

K  4. 

Office  op  the  Tohpeik)  BoArJ>. 
Xavy- Tardy  Xew  loi  it,  J/ayy.  1: 
Sir:  I  have  the  honor  to  inform  you  that  your  letter  with  inclosuro  ha* 
milted  to  the  consideration  of  the  Torpedo  Board.  After  exaniinin;r  with  raiu-b  i 
est  your  excellent  devict?,  1  am  dire<:ted  by  the  Board  to  say  tbat  for  the  parti 
inquiry  to  be  undertaken  by  this  Board  their  attention  is  confined  U)  weapons  iV 
attack  of  vessels  and  adapted  to  use  from  vessels.  TIio  objects  to  be  examine 
restricted  to  finislu'd  tor])edoes  and  working  mochds  or  designs  of  the  same. 

Since  your  device  does  not  come  within  the  above  terms  the  Board  regreUtl 
docs  not  f<!cl  itself  at  lilx'rty  to  consider  the  siime. 
I  am,  sir,  your  obedient  stTvant, 

Captain,  V.  S.  X,  President  of  the  Torpedo  Boi 

L.  BAGfJEU,  Est]., 

Jloyal  f'icv'Cousul  of  Jknmarl'f  VashiHgtoUf  1).  C, 

K  5. 
1  First  indoraemcnt.l 

Blukav  of  Ordnaxcr,  ^ipril'2W^ 

I»espect  fully  returned  to  Torpedo  Board. 

The  Bureau  has  askrd  the  ottlce  of  detail  to  make  orders  for  Lieutenant  Coai 
herein  requitsted. 

M.  SlCARD. 
Chitfnf  lUrr 

The  above  is  the  Burojiu's  indorsement  on  letter  of  Torpedo  Board,  Aprils 
requesting  that  Lieutenant  Conily  bo  ordered  to  search  for  suitable  locality  for 
experiments. 

Kfi. 

Nkw  York,  April  I? 

SiK  :  In  case  of  my  ability  to  manipulate  the  dependent  and  conaoqnent  dtfU 
a  surc<>ssfiil  pcrformnnco  in  ihe  air  with  the  torpedo-car  MacGilligan  with  ■ 
behalf  «»f  tlu'  public,  what  have  you  to  otlcr  towards  that  event  f 
You  IS  truly, 

Frank  Tompkins. 
iV.      A.  v.,  50  East  Uousiom  Street,  Aew  YorkC 

Capt.  A.  P.  CrK)KF.,  U.  S.  X., 

Xanj-Yard.  X.  J\ 
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K  7. 

April  28,  1887. 

Dear  Sir  :  In  answer  to  yonr  letter  of  the  27th  instant  regarding  the  torpedo-car 
liacGilligan,  I  refer  you  to  the  inclosed  circular. 
Respectfully, 

A.  P.  Cooke 

Mr.  Frank  Tompkins, 

60  East  Houston  SL,  New  TorJc,  N,  T. 

K  8. 

Office  of  the  Torpedo  Board, 

Navy-Tard,  Xetv  York,  ApHl  28,  1887. 
Sir:  For  the  particular  inquiry  to  bo  undertaken  by  this  Board  it  has  been  as- 
•omed  that  a  torpedo  for  naval  purposes  is  a  weapon  for  the  attack  of  a  vessel,  and 
adapted  to  use  from  a  vessel. 

Toe  objects  to  be  examined  under  this  definition  have  been  confined  to  finished 
torpedoes  and  working  models,  or  designs  of  the  same,  each  to  be  complete  in  its 
way. 

Id  order  to  have  your  devices  considered  they  must  come  within  the  above  terms, 
and  it  will  be  necesaary  for  you  to  inform  the  Board  in  writing  what  yon  wish  to  pre- 
MDt  for  examination  or  experiment,  giving  a  brief  preliminary  description  of  them 
and  of  their  intended  action. 

The  Board  will  then  communicate  with  you  regarding  the  examination  or  trial. 
I  am,  sir,  your  obedient  servant, 

A.  P.  Cooke, 
PreBideni  of  the  liO^.rd 

Ur.  Frank  Tompkins, 

50  East  Houston  Street,  Sew  Tork, 

L. 

Office  of  the  Torpedo  Board, 
Xavy-Tard,  Stw  York^  May  7,  1887. 
Sir:  After  fully  investigating  the  papers,  statements,  and  descriptions  presented  by 
the  Howell  Torpedo  Company,  in  reference  to  the  Howell  toquKlo,  this  Board  has  de- 
cided to  experiment  with  that  weapon. 

For  this  purpose,  the  Board  requests  that  it  may  have  placed  at  its  disposal  a  suita- 
ble vesHcl  and  crew  for  ooudnctiug  the  experiments  and  such  labor  as  may  be  neces- 
sary for  installing  the  torpedo. 

As  the  motive  jmwer  of  this  torpedo  is  steam  at  a  pressun*  of  TiO  to  80  pounds  per 
square  inch,  the  vessi^rs  boilers  or  a  supplementary  boiler  should  be  capable'of  fur- 
nishing steam  at  sucli  prcsMure  in  siitllcieut  quantity. 
Very  respectfully, 

A.  P.  Cooke, 
Captain  J  1',  S.  X,  President  of  Board. 

CniEF'OF  BriiKAU  op  Ordnance, 
Xarif  Department,  Washington ^  Z).  C. 

M. 

Office  of  tiie  Torpedo  Board, 
Xiiry-Yard,  Xew  York,  May  7,  1887. 
Sir  :  The  Torpedo  Boanl  has  the  honor  to  roport  that  in  accordance  with  its  recom- 
mendation of  the  2*Jd  ultimo,  Lieut.  S.  P.  Coinly  has  visited  Long  Island  Sound  and 
Nsrragansett  Bay  with  a  view  of  ;;etting  tho  necessary  information  to  enable  the 
Board  to  decide  upon  suitable  localities  for  torprdu  experiments  during  the  summer 
seaAon. 

The  Boanl  has  selected  the  waters  in  the  vicinity  of  Sag  Harbor,  Long  Island,  for 
this  purpose,  and  projHiHes  to  have  the  nroliminary  trials  in  Noyack  Bay,  which  is  well 
protecte<l,  and  lat>er  trials  in  Gardiner  s  Bay,  on  Long  Island  Sound. 
Very  respectfully, 

A.  P.  Cooke, 
Ca2)tain,  l\  S,  X,,  President  of  Board, 

Cbikf  of  Bureau  of  Ordnance, 

Aarjf  Department,  Washington,  D.  C. 
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N. 

Office  of  Torpedo  Board. 
Nary- Yard,  Xew  Tork\  Mat  11, 13 
Dear  Sir:  Your  application  to  havo  the  Torpedo  Board  examine  into  the  mer 
your  inveutiou  in  snbiiiarine  vessels  au^  torpedoes  for  naval  warfare  has  been 
considered,  and  the  Board  has  decided  to  meet  at  your  office  on  the  20th  iniUi 
that  purpose. 

Respectfully, 

A.  P.  COOEE, 

Captain,  V.  S.  N'.,  President  o/Boi 

Rudolph  M.  Hunter,  Esq., 

926  Walnut  Street,  Philadelphia,  Pa. 

N  1. 

Office  of  Torpeik)  Boabd, 
Navy-Tard,  New  York,  May  16,: 
Sir  :  There  will  be  a  meeting  of  the  Torpedo  Board  in  Philadelphia  on  Fridij 
20th  inst.,  at  926  Walnut  street,  for  the  purpose  of  inspecting  Hunter's  fish  torpe 

You  are  hereby  directed  to  attend. 
Very  respectfully, 

A»  P«  OOOKK 

Captain,  U.  8.  N.,  JPreHdent  o/Bot 

Commander  C.  F.  Goodrich,  U.  S.  N., 

Newport,  B.  /. 
Lieut.  Commander  R.  B.  Bradford,  U.  S.  N., 

Newport,  B.  i. 
Lieut.  A.  R.  Couden,  U.  S.  N., 

Bureau  of  Ordnance,  Washington,  1),  C, 
Lieut.  S.  P.  COMLY,  U.  S.  N., 


League  Inland,  Philadelphia. 
Capt.  A.  P.  CooKK, 

Nary 'Yard,  New  York, 


N  5>. 


Office  of  Torpei>o  Board, 
Navy- Yard,  New  Tork^  May  16, 1 
Sir  :  I  have  the  honor  to  report  that  there  will  bo  a  meeting  of  the  Torpedo 
in  Philadelphia,  on  the  20th  instant,  for  the  purpose  of  examining:  Hunter  1 
pedo  aud  submarine  vessel. 
Very  respectfully, 

A.  P.  CooKK, 
Captain,  U,  8.  N,,  President  of  Bi 

Chuif  of  Bureau  of  Ordxantk, 

Navy  Jhpartment,  Washington,  I),  C. 

O. 

Washington  City,  Maw  2. 1 

Capt.  A.  P.  Cooke,  U.  S.  N.,  9  t 

President  Torpido  Board,  Navy- Yard,  New  York: 
Sir:  The  liouorahlo  Secretary  of  the  Navy  has  directed  that  Mr.  O'Gradyi 
havo  an  opportunity  to  prcsenY  the  "  ilyiuir  pontoon  "  (mentioned  in  his  let 
the  Board  on  Torpedoes. 

You  will  ploaHo  examine  the  model,  apart  from  the  regnlar  duties  of  the  Ba 
report  the  facts  to  the  Bureau. 

I  am,  sir,  your  obedient  servant, 

M.  81CAB 
Chief  ef  Bm 

01.  ^ 

Office  of  Torpedo  Board, 
Navy  Yard,  New  York,  May  3, 1 

Sir:  Rererrin<;  to  No.  101)0,  I  have  the  honor  to  acknowledge  the  receipt 
Bureau's  letter  of  the  'id  instant,  directiug  the  Torpedo  Board  to  examine  and; 

upon  Mr.  O'Grady's  llyin;;  pontoon. 
Very  respectfully, 

A.  P.  C<  «. 

Captain,  V.  8.  N.,  Pretidant  ^  . 

Chief  of  Burkau  of  Ordxaxck, 

Navy  Dipartment,  Washington,  D,  C 
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O  2. 

Office  of  Torpedo  Board, 
Navy-Yardy  Xew  Tork^  May  25, 1887. 
la  accordance  with  the  Bnreau's  order  No.  1090,  of  May  2,  there  will  be  a  meet- 
of  the  Torpedo  Board  at  Roslyn,  Lod^  Island,  on  the  27th  instant,  for  the  pnr- 
'of  examining  the  ''flying  pontoon''  of  Mr.  O'Grody. 
Very  respectfnllly, 

A.  P.  Cooke, 
Captain,  U,  8.  X,,  President  of  Board. 

Chief  of  Bureau  of  Ordnance, 

Navy  Department^  Washington^  D.  C, 

O  3. 

Office  of  the  Torpedo  Board, 
Navy-Yard,  New  Yorlc,  May  25, 1887. 
8lB :  There  will  be  a  meeting  of  the  Torpedo  Board  at  Roslyn,  Long  Island,  on  the 
instant,  for  the  purpose  of  examining  Mr.  O'Grady's  ''  flying  pontoon,"  now  in 
ahip-yard  of  Thomas  Clapham,  at  that  place.   You  are  hereby  directed  to  at- 

Respectfully, 

A.  P.  Cooke, 
Captain,  U.  S»  N,  President  of  Board. 

Capt.  A.  P.  Cooke,  U.  S.  N., 

Navy-Yard  J  Aeir  York. 
Commander  C.  F.  Goodrich,  U.  S.  N., 

Torpedo  Board,  Newport,  B.  I. 
Lient.  Commander  R.  B.  Bradford,  U.  S.  N., 

No.  19  Mann  Avenue,  Newport,  R.  I. 
Lieut.  A.  R.  Couden,  U.  S.  N., 

Bureau  of  Ordnance,  jyashingion,  D.  C. 
Lient.  8.  P.  Comly, 

League  Island  Navy- Yard,  Pa. 

P. 

Catskill.  N.  Y.,  May  16,  1887. 
8lE:  I  have  the  honor  to  present  a  brief  description  of  a  torpedo  of  my  design  now 
mder  constniction,  and  to  request  a  trial  of  the  same  at  a  later  date. 

The  tori)edo  is  of  the  automobile  typ*^  propelled  by  steam  or  air  used  in  a  cora- 
nd  engine.    Its  dimensions  are :   LtMigtb,  11  feet ;  diameter,  14^  inches ;  length  of 
irard  section,  3  feet ;  length  of  center  si'ction,  4  feet ;  length  of  alter  section,  4  feet ; 
ight,  594  nounds;  buoyancy,  10  pounds;  diameter  of  high-pressure  cylinder  of  en- 
iM,  3^  inches;  diameter  of  Iow-pn*s8ure  cylinder  of  engine,  G  inches;  stroke,  6 
hea;  revolutions,  6<X)  i>er  minute  ;  revohitions  of  screws,  1,800  per  minute;  cut-ofl*, 
u>matic;  pressure  of  steam  in  generator,  400  pounds  per  square  inch. 
F&neard  section. — This  section  contains  the  charge,  with  tiring-pin  and  detonator, 
ther  with  a  pectoral-fin  on  each  bow.    Power  transmitted  from  the  main  shaft 
•»ates  these  fins,  which  are  thrown  into  gear  by  the  action  of  a  column  of  mercury 
ft  bent  tnlM).    Whenever  the  torpedo  is  thrown  oft*  an  even  keel,  either  the  staf- 
.  or  the  port  flu  is  forced  out,  and,  by  opposing  greater  pressure  upon  that  side 
u  npon  the  other,  rights  her  upon  the  same  principle  as  the  pressure  of  water 
ler  the  lee  bow  tends  to  right  n  ship.    As  soon  as  the  torpedo  is  righted  the  gear- 
is  automatically  disconnected,  and  a  spring,  assisted  by  the  water  pressure, 
*s  the  fin  in  again. 

1  itral  section. — This  section  contains  the  steel  generator,  which  is  packed  in  a 
non-conductor  of  charcoal  and  hermetically  sealed.  Within  the  generator  is  a  coil 
•f  lialf-inch  steel  steam-pipe,  both  ends  of  which  pass  aft  to  the  stern,  where  they 
tonninate  in  ground  slip  joints  to  (*f»nnert  with  pipe  from  superheater  and  discharge- 
pipe  respectively.  This  coil  is  called  the  generating  coil.  The  engine  is  inserted  in 
the  after  end  of  the  generator  with  the  high-pressure  cylinder  inclosed  therein. 
Bfteam,  aft«*r  passing  through  the  engine.  iHeondensed  inside  the  torpedo. 

4fter  section. — This  eontains  the  immersion  regulator  and  the  engine  and  screw 
•hafts  and  bearings.  8oine  slight  r1ian;;eH  are  to  be  made  in  the  immersion  regulator, 
alter  which  a  drawing  and  a  detailed  description  of  it  will  bo  furnished  to  the  Tor- 
pedo Boanl. 

Attached  to  the  after  end  of  the  tail  is  a  small  vertical  nidder,  which  is  worked  by  a 
little  drag  consisting  of  a2>ineh  w<H>dcn  ball  with  a  Hpring-reel  within.  Thetow- 
)|ne  ia  fastened  to  a  rod,  the  end  of  whieh  forms  a  geared  wheel.  A  pin  through  the 
•eater  of  this  wlieel  aecures  the  roil  to  the  tail.   This  wheel  gears  into  another  wheel, 
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half  the  sizo,  serured  to  the  axis  of  the  rndder.   The  tow-line  of  tlie  dni^  l-z- 
upon  the  above-nnfiitioiied  8prin;»-reel,  and  the  drag  stows  away  «uii^;ly  lutLr, 
end  of  the  rudder,  until  forced  out  by  the  pressure  of  water  when  the  toiiK-«b  ■.• 
charged.   Theu  tiie  tow-liue  is  unreeled  and  tho  drag  tow8  5  feet  u<>ttrr:i.  I 
lighter  than  tlio  torpedo,  tho  drag  is  much  more  quickly  acte<l  upon  hy 
currents.    Where  the  torpedo  is  discharged  in  a  sea  way  the  drajj  will  "he 
ately  thrown  much  farther  to  leeward  than  the  torpedo  and  will  turn  tlielal. 
rudder  to  double  the  angle  it  makes  with  tho  longitudinal  axis  of  the  torpedo.  I 
tho  opposite  direction. 
The  joint  acti^m  of  the  rudder  and  the  drag  brings  the  torpedo  back  to  herc< 
Impulse  tube, — This  is  a  light  steel  cylinder  from  which  the  torpedo  is  ejectt 
means  of  springs. 

To  diHcharffc  torpedo. — Place  2  quarts  of  water  in  the  generator.  Put  ionk 
thciinpulHC-tiibc  and  engage  spring-catch  with  ejection-lug.  Connci't  HUperlK 
and  discharge  pi}>es  with  g(meratiug  coil  and  pass  superheated  Hte.aui  thnui^li  r 
the  torpedo  is  discharged.  Tlie  '2  quarts  of  water  are  Hpcedily  couvi-rt«-« 
steam  of  400  pounds  pressure  per  square  inch;  but  owing  ta  the  volume  of 
and  that  of  generator  the  pressure  should  not  rise  much  higher  should  thetm 
ture  be  greater  than  requinul.  To  guard  against  accident,  however,  a  satety 
is  provided.  Discharging  the  torpedo  automatically  disconuects"  th«*  stt-a  ii- 
Compressed  air  can  be  used  as  a  motor,  if  desired,  but  1  preier  to  us<^  stt-aui, 
avoids  the  necessity  for  eumberKomo  couijiressing  machinery,  and  does  not  alt 
buoyancy  of  the  tori)edo,  as  it  is  condensed  within. 

I'pon  presenting  tho  torpeilo  I  will  furnish  the  Board  with  full  drawings  of 
a  detailed  description  of  the  same. 
Very  respectfully, 

Martix  K.  Hall 
Lieutenant,  1'.  i 

Capt.  A.  P.  Cooke, 

U,  S,  Xavy. 

R. 

Office  op  tiik  Tokpedo  BoARr 
yurji-l'ard,  Sew  York,  Jui*e  11. 
Dear  Sir:  The  Koard  has  examined  with  care  the  model,  drawin|L;s.  plioro 
and  d<^seriptio!is  submitted  by  you  in  illustration  of  your  system  oi'  toriiedi 
also  your  l«;tter  on  the  subji*et  and  the  stenographic  rei>ort  of  yoiir  statement 
Board  on  May  <),  \fi^7^  and  begs  to  respectfully  advise  you  as  follows  : 
First.  No.  1  or  the  siiubbing  line  system. 

Tlie  Board  is  unable  to  discover  that  you  claim  anything  in  particulur  or  iu  ( 
this  system  except  an  automobile  torpedo  which  you  propose  to  be  caused 
under  a  ship's  i)rojecting  net  by  means  of  an  attachment  hetwceu  the  tori* 
its  carry  i»ig  vessi-l,  causing  the  former  to  describe  the  arc  of  a  circle. 

As  an  illustration  of  a  want  of  ddiniteness  on  your  part  reference  is  made 
statements  that  you  may  use  as  a  motor  either  rocket  comp4)Hitioii  or  luachiO' 
latter  actuated  by  some  power  which  you  do  not  mentitui;  that  you  may  use 
chain,  or  ri«rid  rod  to  connect  the  torpedo  with  its  carrying  vesiM.*] ;  that  the 
may  be  conlim-d  iu  its  movements  to  a  given  plane,  or  remain  free  to  niovi 
plane:  that  the  tor)»edo  may  be  launched  from  a  tube  or  cannon  suspended  ou 
points  and  kt'i>t  in  a  vrrtieal  position  above  water  or  be  kept  suspended  nndti 
by  means  of  a  chain  ;  that  it  may  be  launched  automatically  upon  contact  o; 
extending  ahead  of  t.lie  carrying  vessel,  coming  in  contact  with  the  target  orb 
that  it  may  \n>  launched  from  ;i  cannon  by  a  spring,  as  shown  by  the  uio«lcI,  or  b 
ing  acartridgf'  of  gunjiowder ;  that  tbe  motive  {lower  may  1k9  started  byclecu 
by  hand;  that  the  exjdosion  o(  tbe  torpedo  may  be  brought  about  Upon  coi 
mechanical  means,  or  at  will  by  electricity. 

Vou  have  failed  to  submit  definite  scale  drawings  of  firing  apparatus,  lanm 
detaching  apparatus,  and  other  details  of  your  system  as  retiuest^d  by  tho  B4 

Am  a  copy  of  the  instructions  issued  for  the  guidance  of  toe  Board  has  be 
plied  to  yon,  you  are  no  d«)ubt  familiar  with  its  requiremeuts.  The  Board,  fat 
begs  to  call  your . It  tent  inn  10  articles  1  toD,  inclusive,  11,  7*i,  and 74,  and  to  stat* 
is  the  intention  of  tlie  IJoard  to  exact  compliauce  with  them. 

Second.  No.  2,  or  your  system  of  locomotive  torjiedoes,  e m ploy iof^  gas  from  a  I 
composition  on  a  turbine  wheel  a  motive  power,  sheeve  wheels  with  friction 
and  levers,  and  line  steel  wires  attached  to  tlie  rudder  yoke  for  steeriuj;,  aud 
riulders  eausin;;  a  towing  torpedo  to  dive,  is  suiliciently  shown  in  principle  1 
Board  to  j)ass  upon  it. 

1  have  the  honor  to  l)e.  yours,  very  respectfully, 

A.  P.  COOSK 

i  apiain,  V.  S.  X..  PreMent  of  Torpedo  B\ 

t.Joneral  II.  Bekdan". 
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Q. 

Office  of  the  Torpedo  Board, 
Navy- Yard,  New  York,  J/ine  6,  1887. 
Sir:  I  have  the  honor  to  report  that  there  will  he  a  meeting  of  the  Torpedo  Board 
At  this  yard  on  the  Kith  instant. 
Very  respectfully, 

A.  P.  Cooke, 
Captain,  U,  S.  X.,  President  of  Board. 

CniEF  OF  BrREAU  of  Ordxance, 

Savy  Department,  JVaahington,  i>.  C. 

Q  I. 

Office  op  the  Torpedo  Board, 
Navy- Yard,  iWir  York,  JuneG,  18o7. 
8ir:  There  will  he  a  meeting  of  the  Torpedo  Board  at  this  yard  on  the  10th  instant. 
You  are  hereby  directed  to  attend. 
Respectfully, 

A.  P.  Cooke, 
Captain,  U,  S.  A'.,  President  of  Board. 

Comraander  C.  F.  Goodrich,  U.  S.  N., 

Torpedo  Station,  Xewport,  R.  I. 
Lieat.  Coindr.  R.  B.  Bradford,  U.  S.  N., 

19  Mann  Are.,  Xewpori,  R,  I. 
Lient.  A.  R.  Couden,  U.  S.  N., 

Bureau  of  Ordnance,  Watthington,  D.  0, 
Lieut.  S.  P.  CoMLY.  U.  S.  N., 

League  Inland,  Pa. 

S. 

New  York,  June  2, 1887. 
Sir:  In  pursuance  of  circular  issued  by  the  Bureau  of  Ordnance  of  the  Navy  De- 
partment, (luted  April  4,  ]hh7,  i  have  the  honor  to  address  yon  and  ask  yonr  consid- 
eration of  the  *'controIhibIu  anto-niobile  torpedo."  This  torpedo  is  constructed  of 
eopiMT,  feet  long  and  incht'S  in  diameter;  it  is  sustained  3  feet  under  water  bv 
%  doat,  also  made  of  copper,  4*2  feet  long  and  i:{  inches  in  diameter  and  tilled  with 
euUtm.  The  motor  power  is  carbonitr  acid  gas,  and  is  controlled  from  where  launched 
by  electricity.  Will  go  a  distance  of  one  mile,  at  the  rate  of  speed  of  over  18  miles 
per  hour,  and  will  maintain  its  Hpeed  to  the  end  of  the  course.  It  carries  200  pounds 
of  explosive,  which  is  detonated  by  contact  or  at  will  by  electricity.  It  is  perfectlv 
safe  in  handling,  can  be  kept  in  readiness  for  immediate  action,  easily  manipulated, 
not  complex. 

Can  be  operated  in  safety  from  the  enemy's  fire ;  is  launched  from  shore  and  is  noise- 
less. This  torpedo  is  intended  for  coast,  harbor,  and  pass  deft^nses,  and  will  operate 
In  any  sea  that  is  likely  to  occur  where  it  is  likely  to  be  used.  It  can  be  fully  charged 
ready  for  aetion,  then  launched,  and  by  any  apparatus  for  the  purpose  be  attached 
to  the  side  of  the  ship  or  monitor  and  towed  to  any  locality  desired,  and  then  in- 
stantly detached  and  Hcnt  agaiuMt  the  enemy,  and  can  be  controlled  from  the  ship  or 
monitor. 

1  have  the  honor  to  rofpiest  that  your  Boanl  will  examine  this  torpedo  at  College 
Point,  Long  Island,  at  the  earliest  day  convenient,  at  my  cost  an<l  without  any  ex- 
pense to  the  (foverninent. 

I  have  the  honor  to  be,  very  respectfully,  your  obedient  servant, 

J.  N.  H.  Patrick, 
Windsor  Hotel,  New  York. 

Captain  Cooke, 

President  Torpedo  Board,  Brooklyn  Xary-Yard. 

S  1. 

Office  of  Torpedo  Board, 
Xary-Yard,  Xew  York,  Jane  1887. 
Dear  Sir:  Your  communication  of  the  2d  instant  has  been  submitted  to  the 
Torpedo  Boanl,  and  I  have  the  honor  to  inform  you  that  the  Board  will  be  pleased  to 
ezamino  your  torixido  at  College  Point,  as  you  request.    It  wishes  to  see  the  torpedo 
operated  and  hopes  you  may  have  facilities  for  conveniently  accomi)lishiufi  more  than 
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ono  niD,  if  it  should  bo  doemed  expedient.    PleaHO  notify  me  wliou  ymi  will  bei 
for  tiie  Board  and  then  I  will  state  \vliou  the  Board  can  meet  yon. 
RespectfoUyy 

A.  P.  Cooke, 
Captain,  U,  S,  K,,  Pretident  of  BouL 

Mr.  J.  N.  H.  Patrick, 

Windsor  Jlotel,  Xew  York, 


T. 

Office  of  Torpedo  Boarp 
Xarif-Yard,  New  York,  June  18, 
Sir  :  There  will  bo  a  mc«tin<;  of  the  Torpedo  Board  on  the  24th  instant  at  tiui 
tion  for  the  purpose  of  witnessing  experiments  with  the  Patrick  torpedo  at  Coin^ 
Point. 

Very  respectfully, 

A.  P.  Cooke, 
Captain,  U.  S.  N,,  Pre9idmttfBonl 

Chief  op  Bureau  of  Ordnance, 

Nary  Department, 


T  1. 

Office  of  Torpedo  Board, 
Nary- Yard f  New  York,  June  18,  1887. 
Sir:  There  will  be  a  moetinp:  of  the  Torpedo  Board  at  this  station  on  the  Mth 
instant,  which  you  are  hereby  directed  to  attend. 
Respectfully, 

A.  P.  Cooke, 
Captain,  U.  8.  N.,  Preeident  ofBoeri, 

Commander  C.  F.  Goodrich,  U.  S.  N., 
Lioutenaut-ConiinanderR.  B.  Bradford,  U.  S.  N. 
Lieut.  A.  R.  CoiJDEN,  U.  S.  N. 
Lieut.  S.  P.  CoMLY,  U.  S.  N. 


T  2. 

Office  of  Torpedo  Board, 
Navy- Yard,  New  York,  June  16, 1887. 
Dkak  Sir:  Your  letter  of  the  IGth  instant  has  been  received,  and  I  have  directed 
the  iioard  to  asHenible  at  this  station  on  the  :^4th  instant,  for  the  purpose  of  wit) 
iug  experiments  with  your  torpedo.   The  lioard  will  proceed  from  the  navy-vavu 
(Jullegu  Point  in  ono  of  the  yard  tugs,  and  will  probably  leavo  tho  yard  at  aboot  1! 
o'clock  or  a  little  later. 
Respectfully, 

A.  P.  Cooke, 
Captain,  U.  S.  N,  Preeident  of  Board, 

Mr.  J.  N.  ir.  Patiuck, 

U'in(hor  HoUly  New  York. 


V. 

Providence,  R.  I.,  June  14, 1887. 

Sir:  Wo  would  rospcctfully  inform  tho  Torpedo  Board  that  we  arc  empowen 
by  tho  inventor,  Horace  1*.  Griswold,  of  this  city,  to  ])re.scnt  for  examination  andai 
poriment  a  working  nioiU'l  of  a  1or|)odo-l»oat  oi'  novel  design,  and,  so  far  aa  we: 
aware,  possosbing  advantages  and  capabilitioH  hitherto  unknown  in  torpedo  warfF-- 

Tho  torpeilo-boat  rel'orrod  to  was  i»atontod  to  Mr.  Griswold,  December  22,  H 
No.  3'.jy,00H,  ji  ropy  of  said  patent  being  inelosed  herewith. 

The  model  now  building,  will  be  about  H  feet  long,  its  form  being  cigar-shape. 

In  the  pattMit  drawings  tli(>  boat  is  repn.'sented  as  a  surface  torpedo.  In  the  ne' 
model  several  improvements  will  be  aihled,  tliereby  greatly  increasing  it«  efiicienej 

Tho  following  deserifition  briefly  points  out  tho  leading  features  of  the  inveatioi 

It  may  be  readily  used  both  as  a  Hubaqueous  anil  a  surfaee  torpedo-boat,  at  will. 

The  boat,  after  being  lauuebe<l,  is  wholly  independent  of  control  from  withoat,  < 
in  other  words,  the  s<'veral  adjustments  are  made  prior  to  starting  on  its  course. 

Tho  dimensions  of  a  full-si/e  boat  noe<l  not  exeoed,  wo  think,  liito  20  feet  in  lei 
by  15  to  ]^  inehes  diann^tcr  ami4lslii|is,  tapering  to  a  point  at  each  end. 

The  ])atont  explains  tho  automatic  steering  niecbanisms,  combined  with  an  inte 
mitteutly  revolving  compass,  electrically  connected  therewith.    This  arrangement 


BEPOET  OF  THE  SECBETAEY  OP  THE  NAVY. 


253 


ratainod  in  tbc  IIlod(^I,  altliough  liavini;  the  releasing  mechanism  so  arranged  that  the 
boat  will  take  any  desiroil  angle,  or  angles,  as  predetermined  and  ailjust^. 

The  motive  power  employed,  in  the  model  at  least,  is  electricity,  generated  from  a 
ebemical  battery.   Storage  batteries  ma^',  however,  be  substituted  if  desired. 

Any  deviation  of  tht)  boat  fn»m  its  true  course,  due  to  wind,  currents,  tide,  eto.» 
is  corrected  by  the  couipass  needle  which  actuates  a  pivoted  two-arm  lever  adapted 
in  turn  to  en«;age  mercury  cups  electrically  connected  with  the  mechanism. 

The  torpe<io  or  explosive  may  be  carried  amidships  or  forward,  as  desired,  and 
adapt'ed  to  be  tired  by  an  electrically  connected  iiring-pin  extending  through  the 
bow  of  the  boat. 

The  boat  is  n(»t  constructed  to  attain  extreme  velocity,  but  ita  range  far  exceeds 
any  other  tori)odo  adapted  to  naval  warfare  (excepting  those  whose  movements  are 
^  controlled  by  a  crew  t»n  board). 

No  especial  launching  apparatus  is  essential,  as  the  boat  may  be  dropped  or  lowered 
into  the  sea  from  the  side  of  the  vessel,  or  it  may  be  guided  into  the  water  by  means 
of  an  inclined  tube  extending  from  the  vessel. 

Its  destruction  or  injury  to  an  enemy  is  limited  only  by  the  charge  carried. 

Means  are  provided  by  which  the  boat  is  rendered  safe  in  handling. 
-*  All  the  moving  paits  are  readily  accessible,  and  are  positive  in  their  action,  and 
practically  noiseless ;  the  t  inie  ncccHsary  to  make  the  adjustment  being  merely  normal. 

The  tor|)edo  may  be  launched  from  tlie  side  of  the  vessel  furthest  from  the  enemy 
(thereby  not  attracting  attention);  after  being  launched  the  torpedo  will  antomat- 
.  ioally  turn,  accord iug  to  pre-adjustment,  to  seek  the  enemy.    (See  sketch  **A" 
inclosed.) 

The  cost  of  this  torpe<lo  is  comparatively  small,  being,  we  estimate,  aboat  $800. 

In  case  the  tor])edo  drn's  nor  strike  the  enemy,  it  automatically  returns  to  the  ves- 
aol  or  station  from  whence  it  was  sent  out,  a  device  being  automatically  released  and 
operated  to  render  the  torpedo  sate  in  handling  Just  priorto  the  termination  of  its  flight. 

We  incIoM!  a  series  of  Kketches  showing  a  variety  of  courses  which  the  torpedo  la 
Adapted  to  make. 

It  may  be  well  to  call  especial  attention  to  the  fact  that  in  case  the  torpedo  fails  to 
engage  the  enemy  it  returns  to  the  station.  After  getting  it  on  board  the  torpedo 
may  be  reailjusted  an<l  again  sent  out,  the  torpedo  returning  after  each  unsuccessful 
course  or  nin. 

In  cone  I  union,  we  would  state  that  in  view  of  the  extreme  novelty  of  this  torpedo 
Md  its  unusual  range,  c<inibined  with  its  greater  scope  and  possibilities,  weareconfl- 
dent  that  it  will  prove  a  very  suiKirior  naval  wea|M)n. 

Awaiting  ytmr  aetion  and  pleasure  in  this  matter,  we  remain. 
Very  respectfully  yours, 

JJkmixgton  &  Hextiiorn, 
For  II.  P.  Gbiswou>,  Inventor, 

P.  O.  Box  1271. 

Capt.  A.  P.  C'ooKK.  i:.  S.  N. 

yavy-l'ardt  Scic  York. 


KECORD  OF  PROCEEDINGS  OF  TORPEDO  BOARD  FROM  JULY  1,  1887,  TO 

JUNE  Ititiri. 

Navy- Yard,  New  York,  JuhjC),  1H87. 

The  Boanl  met  pursuant  to  orders  of  its  pn>sident  (see  V,  VI),  all  the  members 
being  present.  Mr.  II.  Herdan  and  a  stenographer  were  also  present.  Read  and  con- 
sidered Npreitications  of  Berdan  torpedoin  connection  with  drawings  of  the  same  and 
small  model  to  exhibit  launching  apparatus. 

Mr.  Berdan  explaini'd  imlrtail  the  drawings  ainl  model.  (Si*e  stenographic  report.) 
At  I'i.-l.'i  .Mr.  Beriian  withdii'w.  After  discussion  it  was  unanimously  dee idetl  that 
the  torpedo  was  in»t  <if  siillicit'nt  practical  value  to  warrant  the  construction  of  one 
by  the  (fovernuient.    (Si-e  ri-port  on  Benlan  sysfeni  of  September  1^H7.) 

Read  ami  considered  letter  of  June  i:t,  froni  Mr.  Dana  Dudley,  with  accompanying 
drawings.  Decided  to  inform  him  that  the  Board  would  experiment  with  his  torpedo 
at  itM  earliest  convenicm  e  after  he  reporled  ready  for  trial.  (See  re |K)rt  of  October 
2H.  1^-7.) 

Read  letter  of  .lune  i>l.  from  liurean  of  Ordnance  (marked  V  2)  and  letters  to  Ba- 
teau of  Ordnance  with  indoiseiiients  (d'Jiin(>  '.i-*  and  July  1. 

DiscuMstMl  the  Patrick  torpedi>  and  decided  to  draw  np  programme  of  experiments 
which  the  Board  desired  T«i  make  with  it.    To  request  detail  ilra  wings  of  torpedo,  etc. 

Read  copy  of  letter  by  ('.  P.  Perkins.  1".  S.  N.,  to  (icneral  .\bbutt  in  relation  to  the 
diatauco  Iwlween  the  buoys  at  ('olle^^'c  Point. 

Read  letters  to  Messrs.  hN-ininxjtim  A  llenthorn  of  June      ami  2.V    fSeo  W,  W  1.) 

At  3.45  the  Board  adjourned,  subject  to  the  call  of  its  president. 
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Li-NX,  Mass.,  July  19,  1887. 

The  Board  uiet  piirauant  to  tho  onlers  of  its  prosident  (see  A  A)  at  the  home  of 
Mr.  Daua  Dudley  for  the  i)urpo8e  of  \vitncsaiu<;  some  oxperiiDents  with  the  model  of 
an  air-guu  dcsi^ued  to  throw  torpedoes  as  prlojuctiles. 

Present,  all  the  members  and  Mr.  Dudley. 

Two  models  were  on  eKhibitiou  and  a  number  of  shots  were  fired  from  the  smill 
one  and  one  from  the  large  one. 

Tho  air  was  compressed  at  the  moment  of  iirin;;  by  means  of  tho  esploflion  of  i 
charge  of  gunpowder.   (See  report  of  October  2^^?,  1887,  ou  Dudley's  models.) 

The  Board  adjourned  subject  to  the  call  of  its  president. 


Lycfxm,  Navy- Yard,  New  York, 

September  5,  1887. 

Tho  Board  met  pursuant  to  order  of  its  president.    (See  B  B.) 

Present,  all  the  niembors.  Read  letters  of  July  1;^,  23,  and  August  9,  fromprai*  • 
dent  of  Howell  Torpedo  Company.    (See  V  10,  J  J,  12,  13,  14.) 

After  discussion,  decided  to  meet  at  Greenport,  L.  I.,  for  the  purpose  of  entering 
upon  the  preliminary  trials  with  the  Howell  torpedo.  A  couveuieut  date  to  be  de- 
cided upon  in  the  future. 

The  Board  then  formulated  its  report  upon  the  Berdan  system  of  torpedoes. 

Discussed  the  Patrick  torpedo  and  decided  unanimously  that  it  should  be  experi- 
mented with  as  a  weapon  for  coast  defeniie. 

Letter  to  be  written  to  the  owner  re(iuesting  him  to  comply  with  parafi;raph  11, 
''Instructions  to  Torpedo  Board,  "  and  pix>posiug  a  series  of  experiments.  Also  invi^ 
iug  him  to  come  before  the  ]ioard  to  discuss  tho  subject.    (See  C  C  and  C  C  1.) 

The  Board  adjourned  subject  to  the  order  of  its  president. ' 


Navy- Yard,  New  York, 

September  88, 1887. 

At  10.15  a.  m.  tho  Board  met  pnrsnant  to  order  of  its  president,  all  tho  memben 
being  present.    (See  D  D.) 

The  completed  report  of  the  Board  upon  the  Berdan  system  of  torpedoes  was  read 
and  signeil  by  all  the  members. 

At  11.15  the  Board  adjourned  subject  to  the  orders  of  its  prosident.  (3ee  report  of 
this  date.) 


OFFIC  K  OF  THE  TORPEDO  BOARD, 

2^' (ivy- Yard f  New  I'ork,  October  14^  1887, 

At  10.30  a.  in.  tlie  Board  met  pursuant  to  order  of  its  president,  all  tho  membeiB 
being  i)resent.    (See  K  K.) 

liiiixd  lettvrof  October  3  from  Mr.  V.  II.  Paine  presenting  an  aerial  torpedo  for  spe- 
cial circunistaneo  (see  F  F)  of  dcfciis*'.  against  torpedo-boats.  Deoidoid  to  inform 
Mr.  Taine  tiiut  the  Board  would  (■on>ider  his  torpedo  if  it  came  within  the  scope  of 
articles  3  and  4,  instniction.s  for  Torpedo  Hoard.    (See  F  F  1.) 

Read  letter  of  S<*i)tomber  D  from  Lieut.  B.  A.  Fiske,  U.  S.  N.,  submitting  design  for 
tor]»edo.  (See(J(ji.) 

Di'cided  n\um  the  loUowing  Irtter  to  Mr.  Fiske: 

*'Thi;  board  has  cari'fully  considered  the  plan  of  an  aerial  torpedo  submitted  by 
yon,  with  its  aceonipaiiying'i'X]danation,  and  is  of  the  o])ini(m  that  the  new  features 
jjresciitcd  thi  roin  not  already  iu  i»o.sseHsion  of  the  Navy  Department  through  experi- 
ments conductrd  1)y  naval  oflicers  do  not  warrant  the  Board  to  recommend  that  it  be 
const nietfd  and  rxprrinu'ulcd  with  at  the  expense  of  tho  (jlovornment. 

"Sliouldyou  drsiro  to  eonstrnet  tlie  ]»ropose<l  weapon  and  exhibit  its  qualities 
within  the  timo  sincifn  d  in  i)aragrai»h  7r>,  torpedo  instrnetions,  tho  Board  will,  if 
yon  desire,  b»?  ]d«'aM'tl  to  witness  and  report  nj»on  the  snme." 

i^ead  letter  of  SepteniUer 'Jit  from  Lieut.  .M.  K.  Hall,  ir.  S.  X.,  submitting  plans  and 
desi.-ript  ion  of  an  anto-inoI>ih>  torpedo  of  his  design. 

Aft<'r  in>«pee.tinir  idansand  reading  desi-riiition,  decided  to  inform  Mr.  Hall  that  the 
Hoard  would  i'\)irMnient  wiili  lils  torpedo.'  Tln^  president  to  write  a  letter  request- 
ing hini  tosiihniir  a  |»rograniiue  for  preliminary  trials;  to  nuike  a  detailed  8 tatment 
of  the  faeilities  he  experts  the  ( loveriinient  to  ))rovidi^  and  to  name  a  day  and  place 
where  il  would  be  convenient  fur  him  toliave  the  trials.    ^Seo  II II  1.) 
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•  "Hie  Board  then  formulated  its  reports  upon  the  Hunter  Fish  tori>edo  and  Mr.  Dana 
1     lley's  buoyant  torptnlo  and  air  gun. 

-'he  Boanl  adjourned  mi  bjoct  to  the  call  of  its  president.  (See  report  on  "Hunter  % 
torpedo'*  October  tiU,  i^JdT— and  of  October  US  on  Dana  Dudley's  torpedo.) 


New  York  Navy- Yard, 

October  27,  1887. 

^  At  8.30  a.  m.  the  Board  met  pursuant  to  orders  of  its  president,  all  members  being 
pment.  (See  II.) 

The  coin])ioted  reports  upon  Mr.  Dana  Dudley's  buoyant  torpedoes  and  air  gun, 
Mid  Mr.  Hunter's  Finh  torpedo  were  read  andsij^ned  by  the  members  of  the  Board. 
'  A  communication  from  Lieut.  M.  E.  Hall,  U.  S.  N.,  dated  October  19,  18^7,  was  read 
Mid  considered.  Decided  to  communicate  with  the  Bureau  of  Ordnance  recommend- 
ing that  the  articles  and  appliances  necessary  to  install  Lieutenant  Hall's  torpedo 
be  supplied  as  requested  by  him.    (See  J  J  J  J  1.) 

Also  to  write  to  Lieutenant  Hall  askin<;  him  where  he  wishes  to  have  the  prelim- 
inary  trials  take  place,  and  where  sQch  an  engine,  etc.,  as  he  desires  can  bo  pro- 
onred.   (See  J  J  2.  J  J  :{.) 

At  il.30  the  Board  adjourned  subject  to  the  call  of  its  president. 


Navy- Yard,  New  York,  yovemhcr  12,  1887. 
The  Board  met  pursuant  to  orders  of  its  president.   All  the  members  present  except 
Cftpt.  A.  P.  C(M)ke,  abH4Mit  on  account  of  sickness.    (See  K  K.) 

Kead  and  considered  Ordnance  Bureau's  iiKlorsement  of  October  31  to  letter  of 
4ident  of  Torpedo  Hoanl  dated  October  *28,  and  letters  of  Lieut.  M.  E.  Hull  of  Novem- 
1  an«l  November  11,  also  Bureau*s  communication  of  the  8th  instant.   (See  J  J  3, 
»  ^  4,  K  K  L) 

Decideil  to  have  prelimiuav  trials  of  Hall  torpedo  at  Newport,  R.  I.,  as  soon  as  po8- 
le,  in  ordrr  to  save  time  aii<l  exi>cnse.    Lettiir  to  that  etfect  to  be  written  to  Bureau, 
.  also  a  recommendation  that  thu  commandant  of  the  torpedo  station  be  given  au- 
m#ritv  to  procurt)  tho  artieh*s  nvj nested  by  Mr.  Hall  to  install  his  torpedo.    (See  LL 
I  I.)    Mr.  Hall  to  be  informed  of  tho  Board's  decision. 

A^«v«<itMl  to  communicate  with  the  Howt'll  Torpedo  Company  re<iuesting  information 
•a  to  the  probabb^  datt*  at  which  tho  Howt*ll  torpedo  >\ill  be  ready  for  trial,  andcall- 
1      ittention  toth<'  fact  that  tht*  Board  has  been  ready  to  procee<l  with  the  prelim- 
.y  trials  sinre  July  last,  and  further  that  tlu^  Hoard  is  of  the  opinion  that  the  tests 
uld  take  placu  with  a^i  littii;  delay  as  possible.    (See  N  N.) 
At  11  a.  m.  the  Boanl  took  a  recesii,  ami  the  senior  and  junior  members  proceeded 
the  rt»sidenee  of  the  Secretary  of  the  Navy,  \V.  r)7tli  street.  New  York,  for  the  pur- 
se of  furninh  in    him  with  information  as  to  the  work  done  by  the  Torpedo  Board, 
^^plications  laid  before  the  Board  by  inventors,  and  action  taken  by  the  Board  in  each 

At  2  p.  m.  the  Hoard  rectuiveiied,  all  the  members  bein;;  present  except  Captain 
Co(»ke.  I>iscns^r<I  thi>  Tatriek  tor|)e«ln  and  «ieeided  to  communicate  with  Mr.  Patrick, 
remindin;;  him  that  the  Board  was  readv  to  proceed  with  further  trialsof  his  torpedo. 
(beoOO 

Read  lett.-r  from  Dana  Dudley  of  October  :U>.  Further  action  not  considered  nec- 
easary,as  the  linal  report  upon  Mr.  Dudley's  inventions  had  already  been  sent  to  the 
Bareau  of  Ordnance. 

At2.4U  the  Board  adjourned,  subject  to  the  order  of  its  president. 


New  York,  N.  Y.,  June  30,  1888. 

At  10  a.  m.  Torpedo  Hoard  met,  pursuant  to  orders  of  its  president,  all  the  incm- 
ben  bein;;  present.    (See  1*  i*.) 

Read  communciation  from  Mr.  Dana  Dudley,  of  Lynn,  Mass.,  dated  April  20,  1888 
(see  Q  Q),  and  after  discu.ssion  derided  to  inform  him  that  when  he  is  ready  to  ex- 
bihit  au  improved  weapon  the  Board  will  be  glad  to  witness  any  experiments  ho 
■hoald  wish  to  make  with  it. 

At  11  a.  m.  took  a  reces-*  to  mert  at  (Jolle^n  Point,  N.  Y.,  at  2  p.  m.,  for  the  pur- 
pose of  witnessin<(  a  run  of  a  new  torpedo  built  by  Mr.  Patrick  for  the  French  (iov- 
•rnmeut. 

About  rKl.')  p.  m.  the  tori>edo  was  launched  and  started  over  the  course,  said  to  be 
1  Btatate  mile  in  lenj^th. 
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Force  of  wind  3  against  tori>edo.   Very  little  tide  with  torpedo.    The  milerLs 
feet)  was  made  in  \i  minutes,  4  seconds,  or  28.7  feet  per  second,  equal  to  16^ 
per  hour. 

At  the  end  of  tho  run  the  torpedo  was  stopped,  and  after  cattinfc  the  electric 
was  towed  back  to  tho  starting  point.   Tho  covers  were  then  taken  oft*  and  i  w 
description  given  of  recent  changes.    Pressure  on  engine,  95  poands.  Xamba 
revolutions,  about  1,590  for  the  niih'. 

All  parts  of  the  boat  had  been  enlarged  and  strengthened. 

The  length  was  increaKcd  about  2  feet  and  the  displacement  waa  increascdioi 
The  principal  change  was  in  tho  engine.   TJie  heaters  were  increased  to  three. 

A  memorandum  of  changes  will  bo  furnished  the  Board  by  Mr.  Patrick. 

In  addition  to  tho  Board  the  following  persons  witnessed  the  trial :  Lieut.  B 
Rodgers,  U.  S.  Navy,  Lieutenant  Sturdy,  R.  N.,  two  Army  officers  from  Wil 
Point,  and  a  Japanese  representative. 

At  7  p.  m.  tho  Board  adjourned,  subject  to  the  call  of  its  president. 


APPENDIX. 
V. 

JrxE  30, 1^ 

Sir:   I  have  the  honor  to  report  that  there  will  be  a  meetinp:  of  the  T«>rpedo  B< 
at  this  station  on  Wednesday,  the  Gth  of  July,  for  the  parposo  of  oxamiuiDg  the  mi 
and  drawings  presented  by  General  Berdan. 
Very  respectfully, 

A.  P.  COOKC, 
Captain,  U.  8,  N.,  President  of  Torpedo  Battr\ 

CniEP  OF  BUHKAU  OF  ORDNANCE, 

Navy  Department,  Washington,  D.  C, 

VI. 

Office  of  thk  Torpedo  Boabd, 
Navy-Yard,  New  York,  June  30, 1 
Sir  :   There  will  be  a  meeting  of  the  Torpedo  Board  at  this  station  oa  Wedae 
the  Cth  of  July,  for  tlio  purpost)  of  examining  the  model  and  drawings  presents 
General  Berdan,  and  you  are  hereby  directed  to  attend. 
Respectfully, 

A.  P.  COORB, 
Captain,  U.  S,  N.,  Preaideni  Torpedo  Boer 

Commander  C.  F.  Goodrich,  U.  S.  N., 

Torpedo  Station,  Ncicportj  li.  I. 
Lieut.  Commander  R.  B.  Bradford,  U.  S.  N., 

No.  11)  Mann  Arrnuf',  Newport,  It.  /. 
Lieut.  A.  R.  Coltdkn,  U.  S.  N., 

Bureau  of  Ordnance^  Jf'ashington,  D,  C. 
Lieut.  S.  P.  CoMLY,  IJ.  S.  N., 

League  Inland  Navy-Vard^  rhlladelphia,  Pa. 

V2. 

Washington  City,  June  24,  IBt 

Sir:  Referring  to  the  letter  of  the  president  of  the  Howell  Torpedo  Company, 
dressed  to  you  on  the  Kith  instaut  and  herewith  returned. 

Phrase  enter  into  (lorrespondence  witli  the  owner  of  the  tag-boat,  referred  to  si 
longing  at  Now  Bedford  and  recommended  as  fit  for  the  trials  of  the  Howell  torp 
and  ascertain  whether  she  is  suitable  and  at  what  price  she  can  be  hired  for  t 
experiments,  the  crew  of  tlio  tug-boat  being  its  ordinary  complement  of  ofBeen 
ni(>n. 

The  owner  should  be  reipiested  to  name  a  price  per  day  actually  employed  a 
price  per  week  for  nm^  or  more  weeks,  tht)  boat  to  be  at.  the  dinpoRal  of  the  Board 
iug  the  whole  of  siw.h  tiiini.  Ri^iort  to  the  Bureau  the  result  of  the  inquiry  fo 
df'cision. 

It  is  proposed,  if  reasonable  ti^ruis  can  be  made  with  the  owner  of  the  tng>-b^ 
use  her  in  all  t  he  i>n'liiniu:iry  trials  for  speed,  accuracy,  andrauge  where  the  ^ 
mii^ht  be  unsuitable  on  arcount  of  her  draught. 

It  is  understood  that  tho  Dolphin  will  be  placed  at  the  disposition  of  the  Boaid 
ing  all  the  trials,  and  will  furnish  the.  necessary  boats  and  asflistanoe  not  pre 
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to^,  and  she  will  be  nsed  for  the  ranniDg  and  ontside  trials  and  all  other  than 
ma  •ndioateil  aboYC.   The  detaching  or  laanching  apparatus  can  be  fitted  to  the 
,p1nn  (for  triiUa  from  that  vessel)  in  nnch  a  position  and  with  sni table  staging*  etc., 
ihond  necessary  or  desirable,  that  the  torpedo  shall  have  no  greater  drop  than  is 

ieretl  by  the  owner  as  suitable  and  proper. 
^  «    re  seems  to  bo  any  anxiety  on  the  part  of  the  owner  as  to  the  effect  of  the  sea 
thw  apparatus  MO  titted,  the  Board  will  be  expected  to  exercise  a  sound  and  proper 
«tiou  to  avoid  evident  injury  or  loss  of  the  torpedo  or  apparatus  due  directly  t-o 
aae  of  the  Dolphin  in  lieu  of  a  vessel  with  lower  free-board. 
mS  there  is  cousiderable  expense  connected  with  these  trials,  they  should  be  as 
TOUgh  and  exhaustive  as  possible,  and  the  owner  should  be  allowed  every  reasona- 
P  opportunity  to  show  the  capabilities  of  the  weapon  he  presents. 
1    ase  communicate  the  substance  of  the  foregoing  to  the  owner  of  the  Howell  tor- 
\r  for  such  remarks  as  he  may  wish  to  make. 
I  am,  sir,  your  obedient  servant, 

M.  SiCARD, 

Ck^f  of  Bureau, 

Capt.  A.  P.  CooKB, 

Pr€9ideni  Torpedo  Board,  Navy-Tard,  New  TorJc. 

Commandant's  Officb, 

Xavj/'Tardf  Sew  York, 

Forwarded  June  27, 1887. 

Bancroft  Giierardi, 
Commodore,  Commandant, 

V3. 

Washington,  D.  C,  June  IG,  1867. 
Dear  Captain:  I  have  received  your  note  of  yesterday  in  reference  to  the  DoN 
phim.  I  would  like  very  much  to  commence  the  trials  soon,  but  will  give  my  reasons 
and  ini])ression8  a^uin^t  the  use  of  the  Dolphin  or  other  large  vessel  for  the  iirst 
trials.  The  priucipal  leusim  is  the  dilUculty  of  tiking  huch  vesst^l  into  the  Khallow 
and  protected  positiuns  best  sniteil  for  the  speed,  range, and  Hubmer^eneci  tri.-ils,  and 
holding  hi-r  there  in  a  fixed  position  at  tlioend  of  the  buoyed  range.  Also  this  launcb- 
ing  apparatus  is  not  niadu  fi>r  the  lio^phin's  lieight  of  deck  and  wonld  necesHitate  a 
staging  ont.side  to  bring  tlio  torpedo  down  to  theusnal  heighf  (croven  greater  height) 
of  a  sliip'rt  diseharge  tube.  In  sea  trials  this  staging  would  be  likely  to  be  much 
more  untenable,  by  reason  of  the  swa^h  of  waves  along  the  side,  than  the  deck  of  a 
tug  or  torpedo  boat. 

Our  torpedo  is  as  well  ada()ted  to  be  discharged  fnuii  a  tube  as  is  a  \V1  itehead,  but 
Atf  yet  nouo  of  our  ^  es^ieln  iiiv  tit;«Ml  with  tubes  and  ports  for  the  purposo  ;  and  as  tho 
preiM'iit  lanneliing  apparatos  was  reported  on  by  the  for^ner  Uo  inl  as  **  simple  and 
cood — adinit.H  of  lapid  and  ea^y  tra  iling.''  and  will  denioimtrato  t  he  ability  to  launch 
the  torpedo  and  nhow  the  qualities  thereof,  we  piesentcd  it  as  it  stands  Tor  the  trials. 
It  is  readily  ]MoTecti^d  tr^ni  iiiaeliinfr-gnn  lire  and  well  adapted  for  torpi  do-bo-it.  serv- 
ice and.  wi. ii  Koine  uioililieaiion  and  pn)per  parts,  for  larger  vchswIh.  Slionid  the 
Ooverniin-nt  heieai'r<*r  desire  speeial  forms  or  discharge  api»arat us  for  the  di Here iit 
typ<*sof  v«  ^srls,  they  ran  Inr  fiirnislied  and  have  any  means  of  areelerat ion  and  height 
of  diMcliar;;e  huite<l  to  the  varying  eircnnistanees.  Hut  I  submit  thjt  we  should  not 
uow  be  exprrted  to  furnish  moru  than  one  efficient  nns'ins. 

From  my  «'Xperi«"nr«'  in  testini;  iho  torpedo,  1  would  respectfully  suggest  that  the 
beat  way  to  begin  the  trials — in  view  of  our  Government  having  no  torpedo  vessels 
or  co!ivi'ni«*nt  ve''S«'ls  with  modern  boiler  (steam)  i>ressiir4' — would  be  to  charter  the 
New  Ht'dtiinl  tug  f«ir  the  (near-shore  )Npeeil  and  regularity  of  direction  tests,  and  after 
Jnly  I  lo  lit  tile  S'ift'to  tor  broaiKido  disrhargo  at  Hpeed,  and  other  trials;  mean- 
while having  the  Stilvtto'a  boiler  tested  with  Ij^-inch  opening,  htcani  to  decreas<^  from 
not  over  iUil  pfiniids  pressure  t(»  not  under  <>0  pounds  pressure  in  one  minute.  And 
shonid  t he  ^/ i7r//<;*/f  boiler  be  too  small,  then  to  continue  openitioiiH  with  the  tug 
(which  was  mad.'  for  a  se  i-going  lishing  steamer).  I  have  no  doubt  the  qualiiies  of 
the  torpedo  can  be  thus  determined  before  going  to  the  expense  of  cutting  and  fitting 
ft  large  vessel. 

I  think  some  compromise  of  opinion,  if  any  exists,  should  be  effective,  in  view  of 
the  fact  that  our  (foveriinieiit  has  no  artiliciu4  trial  basin  for  the  finer  tests,  as  uned 
ftbroul,  and  no  toritedo  boats,  or  inoiltTu  small  vessels,  or  large  vessels  with  suitable 
port^,  etc..  for  the  purpose  oi  o  »en  water  triuls. 

8ome  allowance  and  opp«ii-tunity  should,  I  think,  be  accorded  to  us  on  that  ac- 

eOQDt. 

11204— N  88  17 


258  REPORT  OF  THE  SECRETARY  OP  THE  NAVY. 

It  seems  to  me  as  cconnmicnl  to  charter  a  cheap  tng  as  to  fit  a  navy  tr.:: • 
boiler;  and  a  navy  tng  conlcl  be  uscdas  a  tender  and  bascof  siiiiplies  (lor  t>  :.■ 
and  transportation  to  nearest  town  or  railway  conuectien. 

Comniendin;;  myself  and  the  torpedo  to  your  kind  comti  deration  in  this 
Very  truly,  yours, 

F.  H.  ri:>i 

Captain  Cook, 

17.  S.  JVary. 

V4. 

June  9-.  IrT 

Dkar  8ir:  Will  yon  please  let  me  know  if  yon  have  a  tng-hoat  Biiitulile  f-T  i^sif 
ments  with  the  lIo\vell  torpedo  f  It  is  proposed,  if  reasonable  terms  cm  be  in  i  i-. 
use  such  a  tng  in  tbo  waters  at  the  eastern  end  of  Long  Island  for  the  j^ur*"- 
making  certain  preliminary  trmls  to  ascertain  the  speed,  accuracy,  and  r.ingi?  ■; 
weapon. 

Another  vessr3l  will  be  present  during  the  trials  and  will  furnish  the  nece?< 
boats  and  assistance  not  provided  by  the  tug. 

1  am  inibrined  by  Mr.  F.  II.  Paine,  president  of  the  Howoll  Torpedo  Company, 
you  have  a  tug  lit  lor  these  trials. 

At  what.  ]>r!co  can  she  bo  hireil  for  these  experiments,  the  crew  of  the  tng  l»-iii; 
ordinary  complemeni:  of  otllcors  and  men?   You  will  fdeaso  naiun  a  )>riC:^  ]K'r  (Ijt  s 
tnally  r'mploycd,  and  a  price  per  week  for  one  or  more  weeks,  tli«  boat  to  Iwati 
disposal  of  tlio  lioard  milking  experiments,  during  the  whole  of  this  time. 
Kespect  fully, 

A.  P.  Cooke. 
Captain,  U,  S.  Navy,  rrenidint  of  Boari 

Hart  &  Aiken', 

Ntuo  Bedford,  Mass. 

V6. 

Juxs  2;?,  X^ru 

F.  11.  Paixk,  Esq., 

PrtHident  o}'  HoiveU  Torpedo  Compani/j 

\iJ  Corcoran  Jlmhllnfj^  WoHhingtonj  D.  C: 

Dear  Sir:  lifferring  to  your  letter  of  the  Iwth  instant,  I  havo  to  say  that  I  in 
recte.d  by  the  Navy  I)epari 'nent  to  entiT  into  correspondencewif  h  tlio  ownrrut! 
tug-boat,  relerred  to,  jiml  rccoiiniicndrd  as  llr,  fur  the  trials  of  tlio  Ilowell  Tori-.- 
with  a  v'u'W  to  Iiiring  Iht  fur  thrsis  fxpcrimrnts. 

It  is  pr«)pos«Ml,  if  n  asonablf  trruis  can  bi?  mad«'  with  the  owner  of  tlio  tnir-l^^ar. 
uso  li»T  in  all  tin'  t>ri'liniinary  triuN-for  sper;!,  accuracy,  andraiigu  where  the  Ihl^ 
wouhl  bo  nnsnita])I(^  o!i  account  nf  her  draiiglit. 

U  is  ntuliTstoddt  hat  the  I'olphUi  will  bo  placrd  at  the  disposal  of  the  Board.  ibir< 
all  llio  trials,  and  will  fiiniisli  tlio  iKU'cssnry  boats  ami  assistanoo  not  provitled  l>yi 
tug,  and  she  will  be  u>cd  for  the  running  and  outnido  trials,  and  ail  others  than  il>* 
iiHlii.atrd  above. 

Tli«^  di-tachiug  or  laun<-hing  ap])aratus  can  be  fitted  to  the  Dolphin  (for  triah  1- 
tliat  vessel)  in  sncli  a  position,  and  with  snitabli;  staging,  etc.,  it*  f«»nud  neers«ary 
dcsirablc,  that,  tbo  t(U'i»ed«»  sliail  have  no  greater  droi)ihan  is  cousi«lert*d  by  thciiiri 
as  sriitaMo  ami  ]>roni'r. 

If  there  slntuld  at  any  time  bo  anxiety  on  the  part  of  the  owner  ua  to  the  rffrc! 
th<'  sta  on  the  apparatus  so  lilted,  the  Torpedo  Hoard  will  cxerciso  di^^cretion  li»  ;iv 
evident  injury  t  *  tin*  t«M'p«'(lo  or  apparatus,  due  directly  to  the  use  of  the  iJol/k'n. 
lieu  of  a  vessel  of  a  lower  free-boanl. 
Very  respectfully, 

A.   P.  COOKK. 

Capiain,  U.  S,  Xavy,  President      Torpetio  iiv*ti  i 
V  6. 

Navy-Yard,  New  Yoiik. 

Jultf  I--: 

Di:ar  Sir:  Rof«Tring  to  my  letter  of  the  i:>lh  instant,  I  nnderstand  yourtU''  hi 
puliinix  boat  wiili  a  <'i(uv  of  two  men.  ' 

Will  yon  pl»*a*ic  add  lo  yourestimate,  in  a  sej)arate  statement,  the  nmonnt  forwt 
yon  will  furnish  an  additional  boat  and  cu-w  of  two  men,  in  caso  it  Klioaid  hedeea 

necessary. 

Awaiting  an  answer  to  my  letters,  1  am,  yours  truly, 

A.  P.  Cooke. 
(Captain,  I  ,  S,  JN«r/^,  Pre$idcnt  of  Torpedo  iioah 

Capt. Thomas  A.  Sr«)rr, 

Pvquut  arrune,  A«»r  London,  Conn, 
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[First  inflorsement.] 

Bureau  of'  Ordnance,  July  27, 1887. 

RfHiHTt Hilly  rrturniMl  to  Torpedo  iSoanl. 

Siicli  assist ;iiH;r  a'*  1  ho  HDarJ  vouskIcm-s  iiort'ssary  can  l»o  employed  under  tlin  14tli 
paragraph  Dt'  tho  *•  Instruct  ions  tor  tin*  TorihMl«)  JJoard,"  Imt  only. for  iDRtalliiiji;  uud 
irorkiii;;ui)  Ixiard  o!  t  In?  vcssi'l  selected  for  tlio  trials  of  Kiich  torpedo  apparatus  as  the 
turpi'di)  conipaiiy  prrsiMit."^  as  practical  fo;m»  of  service  type  aud  that  whicii  they  iu- 
feud  to  usi'  ill  the  trial  wiihoiit  material  nltcratiou. 

No  i»arf  of  the  iipp  epriatiou  is  to  bo  used  by  tho  couiiiany  for  developing  their  tor- 
P«m1o  ur  lai]nchiu<;  apparatus. 

M.  SiCARD, 

Chief  of  Bureau. 

The  alM)vo  is  the  Bureau's  indorsomoiit  on  the  letter  from  tho  Torpedo  Boanl,  dated 
July  *it>  (V.  7),  in  ret'en'uco  to  tho  employuieuc  of  a  machinist  aud  an  assistant  for  in- 
•talliiig  tho  liowell  torpedo,  etc. 

V7. 

July  26,  1687. 

Sir:  Refcrrin;;  to  paragraph  11  of  tho  inst met 'ous  for  tho  Torpedo  Boanl,  which 
lhat  labur  will  bo' jirwvidcd  fi»r  the  installing  and  working;  of  the  torpedoes 
mud  their  a]ipcnd  ij^t-s,  provide  I  tlu»  cost  is  not  rxces>ive,  tht)  Presid4*nt  ot  the  Howell 
ToriM'do  ('oiiip.uiy  lias  retpicstrd  that  he  may  employ,  ut  Government  cxpetiS4\  for 
earryiag  on  his  4'\prriincnt»,  one  machinist  ut  ;iiI>.C>0]M  rday  undoueatisistant  at$;^.r)0 
ptir  <lay,  the  men  to  hi'  selectcil. 

I  huVe  the  honor  to  submit  this  request  to  the  Bureau. 
Very  respect  I  ally, 

A.  P.  Cooke, 
Captain f  U.  i?.  Xariff  Prvaident  of  Torpedo  Board. 
CiiiKF  oF.UrRKAt'  or  OunXAXCK, 

-Vfiry  Depart  men  t.  IVashimjion,  D.  C. 

V  6. 

July  27,  1887. 

Sir:  lii-ffinni;  t«»  the  riurran's  l«'tf»'r  No.  IITO,  of  tho  24th  of  June,  I  have  the 
bonur  to  stair  lhat  I  liavr  ri-ci  ivcd  tho  lollowin.i;  jiroposition  Ironi  T.  A.  Scott,  a  tug 
owner  and  u  reek*  r  of  Nfw  Londnn.  (niin.  Ilo  pmpost  s  to  furnish  the  tujx  Thomas 
Sc't't.  Jr..  i'nr  \.\it*  ]):iriM>.se  i»f  ihi'  tri.i!>  with  ihe  Unwell  torpedo  ii!  the  vicini  y  of 
ttajl  Ilarhi)!-,  Loi:ix  K'a:j.l.  at  th«'  foll-iw  iii-^  r.;ios:  s.;o  prr  day  (no  half  day,)or^H.U 
per  work,  i:ielu';in-^  I  hi*  iisv  nf  a  \  .iw  I  bo.it  wil  h  a  erew  ut' t  wu  men. 

\\  ill  aKii  lt:t  :ii>li  :ii!i:it  iciiiil  Mii:ill  1  oat  and  crew  of  'J  men  for  the  Runi  of  $.> 
pcrd.iy,  «»r>.'r  pi  r  v.«  ok.  '1  ho  m  w  ni  iho  iiii;  will  a^Mst  in  hooking  on  the  torpedo, 
etc..  whi-n  not  oilj'  rAi>;-  omp.oyo.l. 

TbiHiM;^  has  lii  i'  i  I  iM.io.i.K fii  by  tho  pp'^iiloni  of  tli«*  ll'twrll  (*ompany  ns  entirely 
•nitaido  1(11  1  lii>  V.  o:  !v  pni[io«««  d,  a:i<i  I  Ih*  a<lilii  io'.ial  small  hoat  and  crew  will  furnish  all 
tbu  faeiiiiifs  11014  N.ii  V  (or  the  prriiniiu  »iv  i  ri.i  Is  for  speed,  accuracy,  and  range  of  the 
Aorpcflo  wiihoiit  lln'  a.s^i«^tanei'  i>f  any  i>iln  r  vessel. 
V«'ry  re^p^•■•t folly, 

A.  r.  Cooke, 
iw,  r.  N.  yartf,  Pnaideitt  of  Torpedo  Board. 

Clin:!*  nF  l>iM;K\r  <if  ( )i:i)\.\N("i:. 

^'ary  iJrpai  tm' i  t,  li  (islumftun^  P.  C. 

V  1. 

Ni.w  London,  Conn.,  .7u/y  2.'),  I'jbT. 

Sir  :  In  n- ply  in  your  oommnni*  at  a-IJiii;  my  torm»<  by  the  day  ami  by  tho  week 
Tort  Ik*  tug  /  /<■»".  J.  s  of,  .A/'.,  fur  \ !  o  p!'.i:io«r  ot  lui  unlo  trials  in  t  In;  \  ieiiiiry  ol  Sag  Har- 
bor, Ij'Mi^  Isi.in  I,  1  Wii.il'l  >i.iri«  til  (I  I  !i"  l-i  .ii-  >•  J'»  orr  4l;iy  (  no  half  da  .),  or  i^UM) 
p€T  wei'U.  in-  Imlui;'  lij  ii^i*  i-f  a  v.i  a  I  i  o:ji  v.  j-ri'w  of  iwo  nn-n.  1  can  furnish  an 
^ilditioual  sm  :'.l  bo.i!  .iii  l  *  n-.v  of  ■  .m»  uii  :i  utv  i  s;im  of  s.')  per  clay  or$J7  per  week. 
XUtM'H'W  1)1  ilio  lui:  \^iii  a»isi  in  I...iikiiig  the  torpedi»,  etc.,  wlion  not  otherwise 
eniployi'il  on  lnMid. 

MeuN  can  bf  fnnii'<li«  d  i«»  ma«  !ii?ii>tr,  ai.d  oihois  ut  'J.'*  r«*nts  eacli. 
K«'spi'ci fully  \oiir"*, 

T.  A.  Scott. 

Capt.  A.  r.  CooKi:. 

/Vf  Jtirfi  II  /  of  the  Xu  m  I  Tor  in  do  Hoard. 
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V  9. 

July  30, 1 

Dear  Sir:  Will  you  please  inform  me  how  long  yon  think  yon  will  Ttqni 
I>roi)()8e(l  tn<;  and  boats  to  doiuouBtrate  before  the  Board  the  capabilities  of  yc^ 

As  there  will  be  considerable  expense  connected  with  the  trials  they  shooli 
thorough  and  exhaust ive  an  posaiblc. 
Very  respectfully, 

A.  P.  Cooke, 
Captain,  U.  S.  Navy,  President  of  Torpedo  B 

F.  II.  Paine,  Esq., 

3i)  Corcoran  Building,  Washington  D.  C. 

VIO. 

New  L.OXDOX,  July  12, 

Dear  Sir:  I  have  inspected  the  tug  Tho8,  A.  Soott,  Jr,,  owDed  by  Capt.  The 
Scott,  I*equot  avenue.  New  London,  and  lind  that  it  is  well  suited  to  the  pi 
trials.  The  boiler  is  larger  than  that  of  the  Hunt,  at  New  Bedford,  and  the  p 
85  pounds.  Connection  can  be  made  to  tho  top  of  the  steam  dram  and  the  str.' 
ducted  to  the  port  quarter,  where  there  is  a  good  space  for  hooking  on  and  Isu 
tho  torpedo. 

For  work  at  Sag  Harbor  and  vicinity  Captain  Scott  charges  $30  a  day  wbe 
ally  employed,  or  i^lf)  for  half  a  day  should  the  tng  be  returned  to  Xew  I»i 
taken  from  Now  London  at  midday  instead  of  inoruing  or  cvei>iug.  ShonM  w« 
oH'  work  for  a  day  or  ko,  Captain  Scott  says  he  would  probably  wait  at  Sui; 
for  the  continuance  of  trials,  not  actually  employed  meanwhile,  of  conrs4\  lu 
to  terms  by  tho  week,  subject  to  a  call,  he  docs  not  exactly  understand  what  is  n 
but  thinks  that  to  hold  in  readiness  for  a  call  any  day  there  should  be  a<Met: 
payment  for  tim<;  actually  em])loyed  *25  percent.  That  is,  if  yon  use  tho  tu(r  tec 
ing  days,  it  would  bo  Ou  -|-$75  =  $375.  Whatever  you  consider  proper  for  lu 
in  view  of  holding  tho  said  tug  always  ready  at  short  notice  I  think  he  will  u; 
lie  appears  to  be  anxious  to  accommoilate  in  every  way  and  to  make  fairtt-i 
halt'diiys,  detentions,  etc.  For  tho  terms  stated,  ho  will  havo  an  extra  hand  o 
and  ii  boat  with  two  men.    IIu  furnishes  meals  to  extra  hands  at  \ia  cents  earl 

He  has  a  workshop,  and  tho  nccessjiry  valves  and  3-iuch  connections,  auil 
ri'ady  any  day.  They  arc  wreckers  and  accustomed  to  all  sorts  of  weatb 
work. 

Tho  cabin  has  a  table  for  lunch  or  writing. 

I  return  to  Pomfret  to-da}',  and  will  await  your  directions  to  iirepurc  for  tri: 
Yours,  hastily  and  respectfully, 

F.  II  Paixe 
(for  the  Howell  Torpedo  ConiM 

Capt.  A.  P.  CooKK. 

V  n. 

Washington,  D.  C,  Jultf 
Sir  :  1  beg  to  acknowledge  tho  receipt  of  your  commuuicutiouH  of  tlie^^tb 
antl  11th  instant.  In  reference  to  a  tug  for  trials  of  tho  Howell  tor[>edo.  ilip 
A.  Scott,  Jr.,  of  New  London,  appears  to  bo  well  adapted  for  tho  purpose,  aud  1 
])ulling  boat  wi<h  a  crew  of  two  men.  If  an  additional  small  boar,  and  crt'ir  a 
to  be  furnished  from  a  naval  tug  or  tender,  I  would  suggest  that  tho  item  of  ai 
boat  and  erew  of  two  men  bo  added  to  tho  contract  for  the  Scott  or  such  tag? 
Hoanl  may  charter. 

Keferriiiir  to  paragraph  14  of  tho  instructions, which  state  that  "It  (the  0 
ment)  will  also  furnish  tho  labor  for  installing  and  working  the  topedoci*  am 
appcMidageH,  ])rovided  tho  cos^  is  not  excessive,  in  tho  opinion  of  the  Board,''  ve 
like  to  employ  a  machinist  at  $.{.r>U  per  day, and  assistant  at  $i.&0  per  day.  W 
suitable  men  in  mind  for  tho  purpose. 
Kesprel  fully, 

F.  H.  Pake, 
President  Sowell  Tanodo  C'eai 

Capt.  A.  P.  Cooke,  U.  S.  N.,  * 
Preaidtnt  of  the  Torpedo  Board. 

V  1-2. 

Wasuixoton,  p.  C.,  AmguMt9, 

Sir:  I  beg  to  acknowledge  tho  receipt  of  yonr  corarannicatlonv  forwaitW 
Washington,  asking  mo  to  inform  yon  howlongi  think  wo  will  roqaire  the* 
Tug  and  bo:its  to  demonstrate  bef«>re  the  Board  thn  capahilities  of  our  torpetn 
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Ab  the  wlod  und  weather  may  delay  the  trial  for  determining  speed  and  snbraer- 
'  Moeeon  tbe  measnred  range,  it*  is  iiupottsible  to  estimate  the  time  accarately,  bnt  1 
Shonld  think  that  fifteen  actual  working  days,  more  or  less,  would  suffice  to  make 
fhe  deeired  trials. 

Very  resxMctfully, 

F.  H.  Painb, 
Fretident  Howell  Torpedo  Company, 

Capt.  A.  P.  CooKB, 

Fretident  Torpedo  Board, 

r  13. 

Navy- Yard,  New  York. 

August  13,  1687. 

Sir:  Proceed  to  New  London,  Conn.,  for  the  pnrpose  of  examining  the  tug  Tho$, 
A.  Scoft,  Jr,j  which  has  beou  offered  to  the  Torpe<io  Board  for  experimouts  with  the 
Howell  tor)>e4l<»  by  Mr.  T.  A.  Scott,  a  tug  owner  and  wrecker  of  that  nlace.  . 

If  tbe  vessel  is  snifable  for  the  purpose,  you  will  hire  her  for  sucfi  time  and  upon 
h  temis  and  conditions  as  will  be  furnished  you  by  the  president  of  the  Torpedo 

ard. 

Then  return  to  your  station. 
Very  respectfully, 

A.  P.  COOKR, 

CapiaU,  U,  S.      Frendeni  of  Torpedo  Board. 

Lieut.  8.  P.  COMLT,  U.  S,  N., 

17.  8.  Nary- Yard,  League  Island,  Pkiladflpkia,  Pa, 

V14. 

Navy- Yard,  New  York, 

Juyuet  )i4^  1887. 

Dear  Sir:  The  Torpedo  Board  has  engaged  the  tug-boat  Thon,  A.  Scoft^  Jr,^  of  New 
London,  Conn.,  for  the  purpose  of  making  trials  with  the  Howell  torpedo  in  the  vicin- 
ity of  Sag  Hnrbor,  L.  I. 

In  acc«irdance  with  your  suggestion  it  has  secured  the  boat  for  two  weeks,  if  that 
length  oft  line  bhoiild  prove  necfssary. 

It'ugiei'al>1o  to  you  1  will  give  directions  to  have  the  tug  meet  the  Torpedo  Board 
at  Sag  Hiirhor  on  Tuesday,  September  G,  to  begin  the  trials. 
Yours  truly, 

A.  P.  COOKK, 

Captain,  U.  8  N,,  President  Torpedo  Bomrd, 

Y.  II.  Paine,  Ehq., 

President  Howell  Torpedo  Company,  39  Corcoran  Building,  Washington,  D.  C, 

[The  Bureau's  indoniement  on  letter  from  the  Torpwlo  Board  of  July  27,  1887  ^V. 
8),  in  relation  to  the  hire  of  the  tug-boat  Thomas  A.  Soott,  Jr.,  for  experiments  with 
ilie  Howell  torpedo.  ] 

[First  iDdorMment.] 

Bureau  of  Ordnance,  July  79, 1887. 
Res()ectfully  returned  to  the  Torpedo  Board.    From  the  tenor  of  your  letter,  tbe 
Bureau  concludes  that  you  do  not  denire  the  presence  of  the  Dolphin  at  the  pn-limi- 
nary  trials  of  the  f  lowell  torpedo.   Please  inform  the  Bureau  bow  long  you  think  you 
will  require  the  tug,  with  the  additional  small  boat  and  crew. 

M.  Sicard. 

[SeooDd  indortement  1 

Navy- Yard,  New  York,  August  11, 1887. 
Respectfully  returned  to  the  Bnrean.   As  wind  and  weather  may  delay  the  neces- 
tary  trials  somewhat,  it  is  im|M>HNihie  to  estimate  the  time  accurately,  but  probably 
two  weeks,  more  or  leHS,  will  suflice.   The  presence  of  the  Dolphin  is  not  deemed  essen- 
tial at  those  preliminary  trials. 

A.  P.  Cooke, 
Captain,  U,  8,  N,,  President  of  Torpedo  Board, 

(Third  indorMment.] 

Bureau  of  Ordnance,  August  12,  1887. 
BMpeetfnlly  returned  to  the  Torpedo  Board.   The  Bar«^m  authorizes  the  ate  of 
iha  tog  with  small  boat  and  crew  of  two  men,  for  two  weeks,  at  the  rates  tpeoified, 


262  KEPOKT  OF  THE  SEpKETAEY  OP  THE  NAVY. 

{I ml  b'>pe«  that  the  test  ot*  tlio  Howell  torpedo,  for  which  this  svrvice  re«in\Ki,K 
hi*  coiiipletcU  within  the  time  uamed.  It  is  uuderstooil  that  the  yawl  with  mES 
uru  to  be  iuvluded. 

M.  SiCARD. 

ChU/of  LtriA 

W. 

Providencb,  R.  I.,  «7iiv?e  14, 1^. 

:  KeferrinflT  to  the  circular  of  "  Tnstrnctioiis  for  tho  Torpedo  Board/'  tki-cvt 
issm'd  by  the  Bureau  of  Ordnance,  of  the  Navy  Department,  we  would  rei«i)«;!faiT 
iii<|unv  what  is  the  usual  bizo  of  the  netting  wire'*  and  ^'xiiesh"  uiied  tu  pio'^ 
vessels  from  torpedoes  f 

Very  respectfully,  yours, 

Bkmixotox  a,  HurrnoD. 

t'apt.  A.  P.  CooKK,  U.  S.  N., 

i^avjf'  Yard,  New  York. 

W  1. 

Offick  of  thr  Torpki>o  Board, 

yavij-Yardj  AVw  lor  A,  JhmvvA,  Is^t. 

Gkntuemex:  Tu  anawer  to  your  letter  of  the  1 1th  instant,  roqii('8tiii«r  iuformariH 
in  reference  to  tho  nsnal  size  of  the  ni^ttin.>{  wire  and  m<ish  iim-d  to  proteet  vtntfii 
from  torpedoes,  1  wouhl  state  that  there  is  no  standard  size  in  use  iu  our  strvicf.ba; 
the  fidlowin^  has  been  pj'opos<  d :  a  net  made  of  t)-inch  ^rniiinH^ts,  ii>iu;;  Blt>el  «.9 
rope  li  inch  iu  dMimeter  joim-d  laterally  and  vcitically,  by  opeu  links  inched 
and  H  inch  in  Ihickness. 

The  net  used  hy  the  Kn;j;lish  iu  IH^G  cousiNted  of  ji^ominntH  GJ>  inchen  in  diiiinrt<r. 
of  wire  rope  i-ineh  in  diameter.    These  gronuiKMH  were  held  together  by  DJcdU^rf 
links  ol  1.^  inch  in  diameter  and  |  inch  iu  ihickness. 
Kespectluliy, 

A.  P.  Coocf:. 
Captain,  U,  S,  X.,  Pretident  of  Torpedo  iioeri. 

Mijhsrs.  Kemixgtox  &  IIextiioux, 

Providence  E.  I, 

A  A. 

July  12,  Ift-T 

Sii::  T!n.»re  will  be  a  meetinfr  of  the  Torpedo  Board  at  Lynn,  Mnsn.,  on  tbe  13tb 
instant,  fM-  the  purpose  of  witnessing  experiments  with  a  torpedo  iuveuted  by  Mr. 
l)ana  Dndley  of  that  plaire. 

You  are  hereby  ordered  to  be  present. 
Respectfully, 

I  A.  P.  Cooke, 

Captain,  V,  S,  N,,  President  of  Torpedo  ihari. 

Commande  r  Caspkr  F.  Goodrich,  U.  S.  N. 

Torpedo  iS  tat  ion,  ycirjwrt,  7?.  /. 

July  12,  iJcT. 

Siii:  Tlierij  will  boa  nieetinu:  of  the  Tcmi^mIo  Board  at  Lynn,  Mans.,  on  the 
instant,  for  tlie  pnrposo  of  witnessinij  experiments  with  a  torpedo  invented  by  Jlr. 
Dana  Dmlley  of  that  plaet'. 

Yn'.i  are  In  n  by  orden*.d  to  be  [ireseiit . 
i;«*sp«;ctlnlly, 

A.  P.  COOKK, 

Captain,  U.  S,  X.,  President  of  Torpedo  Be^ri. 

Lieutenant-Commander  U.  B.  l?i:Ai)l''«)ni>,  I'.  S.  N., 

Xo.  Ill  Mann  Are.,  XacporU  i?.  /. 

July  12, 1*:. 

Silt:  There  will  be  a  nu  eiin;;  of  tin-.  Torpedo  n«»ard  at  Lynn,  Maim.,  on  tli^  lOthiii- 
^rallt.  for  th«»  piir|)o.seof  witne.s>iin^  experiments  with  a  torpedo  invented  bvMr.  Daoa 

Dudley  of  that,  place. 
V«Hi  Jilt?  lien'by  ordt-red  to  be  present, 
liespecl  fnlly, 

A.  P.  Cooke, 
Captain,  U,S.X:PrtsidentofTorpt4oBos^ 

Lieut.  A.  II.  COtTDEX,  L'.  S.  X., 

llnrean  of  Ordnance,  Washington,  /).  C. 
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■  July  1*>,  18d7. 

■  8iu :  Tlioro  will  l»o  ii  meeting  of  the  Torpedo  Board  at  Lynn,  Mass.,  on  the  I9th  in- 
'.^ant,  t'ortho  purposD  of  witue^iug  experiments  with  a  torpedo  iuveuted  by  Mr.  Dana 
i'I>Qdloy  of  thai  place. 

You  are  hereby  ordered  to  be  preseut. 
Kesi»ectfully, 

A.  P.  COOKK, 
Captain,  U.  S.  X,,  President  of  Torptdo  Board, 

Lient.  S.  P.  Comly,  U.  S.  N., 

League  Inland  Savy^Tardy  Philadelphia,  Pa. 

July  12,  1887. 

8ir:  There  will  bo  a  meeting  of  the  Torf^edo  Board  at  Lynn,  Muss.,  for  the  pur- 
p080of  witnesMing  esperiuiunt.H  with  a  torpedo  invented  by  Mr.  Dana  Dudley,  of  that 
|pluce. 

Y'ouare  hereby  i»rdfred  to  be  prest'nt. 

Ke^peei fully,  A.  P.  CoOKE, 

Captain y  V.  S.  X,,  President  of  Torpedo  Board. 

Capt.  A.  P.  Cooke,  V.  S.  X.. 

Xanj-Yard,  Xtw  York. 

July  12,  1887. 

Sir  :  I  liave  the  honor  to  report  that  there  will  be  a  meeting  of  the  Torpedo  Board 
ftt  Lynn,  Ma.>H.,on  tlu*  I'Jih  instant,  for  the  pnr]>ose  of  witues»iug  experiments  wilh  a 
toriMMlo  inventi'd  by  Mr.  Dana  Dudley,  of  that  place. 
Very  reKpi-ci fully, 

A.  P.  Cooke, 
Captain,  U.  S,  X.,  President  of  Torpedo  Board. 

ClIIKF  OF  Ik  HEAr  OF  OnDXANX'F.,. 

Xarif  J)cpartinent,  Wai^hington,  D.  C. 

July  12,  1887. 

Dkak  Siii:  I  h  ive  the  honor  to  acknowledge  the  receipt  of  your  letter  of  llih  in- 
stant.   Thi*  Board  will  be  at  the  Central  Depot  in  Lynn  on  or  about  10  a.  m.,  aecord- 
lUK  to  the  ariival  of  th«*  traiuH,  and  (h-Nire  to  meet  you  at  ihe  depot. 
Respect  fully, 

A.  P.  COOKK, 

Captain,  C.  S.  X.,  President  of  Torptdo  Board. 

Da X A  D  UDLE  Y ,  E SI  1 . . 

Xo.  17  Maple  street,  Lynn,  2Iatts. 

B  B. 

Office  of  the  Tokpedo  Boaud, 

Xary-Yaid,  Xcw  York,  Aug  nut  til,  1887. 
There  will  be  a  meeting  of  the  Torpedo  Board  at  this  Htation  on  the  5th of  Septem- 
ber and  >ou  nw  hereby  directed  to  ntteml. 
Resjieet  fully, 

A.  P.  COOKK, 
Captuin  V.  S.  X.,  President  TorjKdo  Board. 

ComniaiMler  C.  F.  Goodkicii,  U.  S.  X., 

Torptdo  Station  Snrportf  I!.  I. 
Lieiiteiiaiii-Coiiiiiiander  R.  B.  Buadfohd,  U.  S.  N., 

I'J  Mil'  n  Ac*  II nr.  Snrport,  Ii.  /. 
Lieut.  A.  R.  Col  DKN,  r  S.  N  . 

Hureu't  Ordna'irr,  W'nshinijtnn,  I).  C. 
Lieut.  S.  r.  (.'O.MIA',  i;.  S.  N..' 

Lragiit  Island  Sari/'Yurd,  Philadelphia,  Pa, 

C  C. 

Navy-Yahd,  New  York, 
*Sepftmhtr  ;'>,  1^87. 

Deau  ."^iii::  Diiiiuix  the  absoncf}  of  Mr.  Patrick  from  the  c«>untry  he  wished  me  to 
conijuutiii-iit.'  wii!i        r.'^.irili:iLj  all  iu:ifter««  t-ou  irrred  witli  his  torpi'do. 

The  T.n  [ledo  B-Mid  (Irciiled  to  dr.iw  t>if  a  juo  xr.iinuif  of  experiments  which  I 
would  like  !  .  h.iv  •  canie.l  oni  with  your  we.ipo:i  \v;n'*i  pi-rlecrlv  ouveiiieiit.  Mean- 
tine-  I  li  iv.'  soi  Mjui  si  ili:jr  t In- Bo.n-.l  niuy  bi*  lurni'Iifd  wnha  dia\vi:ii; of  i Le  Pattick 
torpeil  I  loii  4it  ii  li.i.il  ^ -i  t  iiiii.  on  a  .se.ilr  otone-i-mh:  h  iueh  or  one-fourili  inch  to  1  foot. 
Vi-ry  n.'>pee;iully. 

A.  P.  CoOKE. 

(;fo.  E.  IIoionT.  Esq., 

207)  HltMesf  arenue,  Xeir  Ifaren.  ''•»««. 
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C  C  2. 

Office  of  thb  Toupedo  Board, 
Xavy-Yard,  New  York,  ^eptembtr^j 
Dear  Sir  :  Tlio  Torpedo  Board  has  decid«MJ  to  exporiment  with  year  torpedo  when- 
ever It  may  bo  pcrf<*ctly  conveuieut  to  yoii,  and  huB  to  suj^gest  the  followiug  triali, 
with  a  view  of  issuin*;  it  as  a  coast  defrnso  weapon  only. 

(1)  You  will  bo  called  iipou  to  comply  with  paragraph  2,  instmctioDH  to  the  Tor- 
])edo  Hoard,  describing  and  explaining  your  torpedo  ;  also  how  you  propose  to  iauueh 
it  in  service. 

(2)  A  trial  will  be  made  with  a  view  to  determine  the  extra  speed  caused  by  tlie 
use  of  boilers,  also  another  trial  similar  to  the  ono  already  witueiucil,  except  ihatno 
chemicals  for  generating  heat  shall  be  carried  or  used. 

(3)  A  trial  to  determine  the  behavior  while  maneuvering,  and  particularly  whrn 
8to]»ped  for  some  time  with  boilers  in  (»peration  ;  also  b.  trial  similar  to  theonoulreailT 
witnessed,  the  starting,  ^topping,  and  steering  to  be  under  the  control  of  the  Board. 

(4)  A  night  trial  against  a  ship  at  anchor  (the  magazine  not  to  be  charged),  the 
ship  to  bejiroiected  by  nets. 

(.'))  A  trial  against  a  moving  shi])  while  passing  through  a  narrow  channel  (tbe 
magazine  not  to  be  charged),  channel  between  Fort  Schuyler  and  Willet's  Poiot 
suggested. 

(I))  A  trial  to  determine  ihc  velocity  and  energy  of  the  torpedo  at  different  poinu 
of  the  flight  (see  paragraph  05,  Instructions  to  Board;  also  paragrupli  2;i). 

In  all  the  trials  the  tiring  mechanism  to  be  connected  up,  u  fuze  or  hannleHBcar 
tridge  to  take  the  place  of  the  magazine  charge,  and  its  behavior  noted.  Fiiw  or 
cartridge  to  bo  so  arranged,  if  possible,  that  in  case  it  <*xploded  it  would  be  seen. 
Also  such  trials  ns  may  be  necessary  to  determine  the  working  of  the  firing  apiiaratn^ 
Resi>eetfully, 

A.  P.  Cooke, 
Captain,  U,  S.  N.,  Pregident  Torpedo  Boarl 

Geo.  £.  Haigiit,  Esq., 

•205  IVhaley  Arenuej  Xew  Ilaven, 

D  D. 

Navy- Yard,  New  York, 
Office  of  tlie  Torpedo  Hoard,  September  •J4, 1887. 
Siu :  There  will  be  a  meeting  of  the  Torpedc*  Board  at  this  office  on  the  2tith  instaiit, 
and  you  are  hen-by  directed  to  attend. 
Respect  I'ully, 

A.  P.  Cooke, 
Captain,  U.  S.       PreiidcHt  Torpedo  Uowd. 

Commander  C.  F.  Goodrich,  U.  S.  N., 

Torpedo  Aviation  ^  yarport.  It,  I. 
Lieutenant-Commander  R.  B.  Bradford,  U.  8.  N., 

ID  Mann  Arniue,  Xncport,  It.  L 
Lieut.  A.  U.  CoUDKX,  U.  S.  N., 

Hurrnn  of  Ordnaiivej  Wmthington,  D,  C, 
Lieut.  S.  P.  CoMLV,  U.  S.  N., 

Learine  Inland  Xavth  Yard,  Philadelphia. 

EE. 

October  6,  IdBT' 

Sir  :  There  will  b<>  a  meeting  of  the  Torpedo  Board  at  this  station  on  Friday,  *  ^ 
14th  instant,  which  you  are  hereby  directed  to  attend. 
Kespectfully, 

A.  P.  Cooke, 
Captain,  U,  S.  N,,  President  of  the  Torpedo  Jiocri^ 

Lieut.  S.  P.  CoMLY,  U.  S.  N., 

Liagne  Inland  Savy-Yard,  Philadelphia,  Pa. 

October  6,  19^. 

Sir:  I  have  the  honor  to  report  that  there  will  be  a  meeting  of  the  Torpedo  Roa^ 
at  tills Ktatiiiu  on  Friday,  the  I  Itli  instant. 
Very  resix'ctrully, 

A.  P.  Cooke, 
Captain,  U.  S.  X,,  President  of  Torpedo  Hoard. 
Chief  of  BuRt:Ai:  ok  Ordnance,  Xavy  Ukpautment, 

U'aMhington,  D.  C. 
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Octobf.r6,  1887. 

i:  There  will  be  a  meeting  of  the  Torpedo  Board  at  this  station  on  Friday,  th* 
I  instant,  which  you  are  hereby  directed  to  attend. 
Kespectfnlly, 

A.  P.  COOKR, 

Captain,  U,  S,  X.;  President  of  Torpedo  Board, 

Went.  A.  R.  Coudkn,  U.  S.  N., 

Bureau  of  Ordnance,  Navy  Department,  JTaehington,  D,  C. 

October  6, 1887. 

:  There  will  ha  a  meeting  of  the  Torpedo  Board  at  this  station  on  Friday,  the 
"      ki  (iiHrnnr,  which  yon  are  hereby  directed  to  attend. 
ReHpt'Ctfully, 

A.  P.  Cooks, 
Captain,  U.  8.  N,,  Preeident  of  the  Torpedo  Board. 
Commander  C.  F.  Goodrich,  U.  S.  N., 

Torpedo  i^iation,  Sewport,  R,  I, 
«  October  6,  1887. 

i     Sir:  There  will  be  a  meeting  of  the  Torpedo  Board  at  this  station  on  Friday,  the 
:141b  instunr,  which  you  are  heieby  directed  to  attend, 
t'.'  Respectfully, 

i  :  '  A.  P.  Cooke, 

Captain,  U.  8.  N,,  Preeident  of  the  Torpedo  Board, 
^    Ldeu  tenant-Command  or  R.  B.  Bradford,  U.  8.  N., 
1^  19  Mann  Avenue,  Newport,  E,  L 

f  F  F. 

^  39  Corcoran  Building,  Washington,  D.  C, 

October  3,  1887. 

8iH:  Referrin^^to  the  pnbliHhed  "  Instructions  for  the  Torpedo  Board"  in  the  matter 
snbrnitfiii^  finished  torpedDCs,  models,  and  designs,  and  of  informing  the  Uoanl  of 
jms  of  UMcf  Illness  of  any  particular  weapon,  or  of    special  circumstances''  <>nly,  I 
if  to  Hubmit  to  the  Board  my  aerial  toriM!dbf(»r  the  special  circumstance  of  defense 
iust  tori>edo  bouts  or  <-ontr(»Iled  or  submarine  boats ;  and  to  resen'e  the  submission 
Jetailod  designs  or  a  liuished  model  (at  my  own  expense)  until  instructed  by  yon 
to  whether  ttio  Board  is  willing  to  consider  the  question  of  aerial  tor|>edoes  for 
thesftecial  purposes  aforesaid,  and  if  so,  whether  in  the  form  of  detailed  designs  or  a 
■  working  model  at  my  expense. 
Very  respect  fully, 

F.  H.  Paine. 

Capt.  A.  P.  Cooke,  U.  8.  N., 

President  of  Torpedo  Board, 

F  F  1 

October  15,  1887. 

Deak  Sir:  In  acknowledging  the  receipt  of  your  commanication  of  the  3d  instant, 
the  Bounl  has  to  say  that  it  will  consider  your  torpedo  therein  referred  to  provided 
it  comes  within  the  scope  of  articles  3  and  4  of  InstmctionB  for  the  Torpedo 
Board." 

Very  respectfully, 

A.  P.  Cooke, 
Captain,  U.  8.  N,,  President  of  Torpedo  Board, 

F.  H.  Paine,  Esq., 

President  of  the  Botcell  Torpedo  Company, 

Corcoran  Building,  IFashington,  D,  C. 

H  H  1. 

October  15,  1887. 

Sib:  The  Torpedo  Board,  after  a  careful  consideration  of  the  plans  and  descriptions 
of  yonr jtorpedo,  havede^^ided  to  experiment  with  the  same,  and  request  that  yon  will 
*  aabmit  a  pn»gramme  for  the  preliminary  trials ;  that  you  make  a  detailed  statement  of 
the  facilities  yon  ex|>ect  the  (lovernmeut  to  provide,  and  also  that  you  name  date  and 
piftco  when  and  where  it  will  be  convenient  for  you  to  have  the  trials. 
Very  respectfully, 

A.  P.  Cooke,  U.  8.  N., 
President  of  the  Torpedo  Board, 

lA&at,  UAJnux  £.  Hall,  U.  S.  N.. 

CatskUl,  y,  r. 
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IT.  S.  S.  Atlanta. 
Xciejiort,  li,       Stp'^iub  r\\\r. 

Sir  :  I  dosiru  to  snlimit  to  tho  Torpedo  lioanl,  us  u  design,        tor^u     h-  :i. 
N^Tilu'd  and  sliown  in  the  dnivvni;;  Iiciviii  iiifloi^rd. 

Tliirt  torpedo  lit'loiiy;rt  lo  that  class  of  lorpedoivs  which  are  urojertid  tl. 
air;  hut  it  is  disi inv;niNhrd  IVoui  olhiMN  <?f  this  vlnsH  iti  ilie  fact  that  ii  «*xpli».ii» 
TIh.' siiriart',  and  iiilliiMs  iiijiiry  upon  the  hull.    It  is  lin^d  (Voui  an  oriiinai\ 
ordiiiarv  powthT  and  iscxpiodi'd  hy  niransol' an  ordinary  norriiiaiiii  lii/*'.    'ili  ^i. 
I'uiniinaic  ol  tncriMiryf  which  i«;nitc.sdry  ^iin-cotton  packed  in  (h«*  iiiMth- r> !.;.< • 

'I  his  toipi  <h>,  thcnWon*,  cnnddm  s  tiio  sptiMl  and  lar;;«  cai  rviii;;  r.ipai  i: .  ■ " 

pneuinaUc  dynaniitt^  pro)(>c(  iK>''  with  the  Hiinplieity  aiul  cert  :iiiit y  i  t' t  hi-  « • 
hole  ;;nn,  ami  with  tii('(U'strnciivt;  power  of  the  KUiiniariiie.  mint'. 

A  torpetio  similar  lo  tho  ono  hi-rein  |  ropused  was  tiriMl  at  th«'  pniviii-^  ^'  ■■: 
.Annav»oiisiii  the  latter  part  ot*  IS-^i.  It  was  not  tazedttrpriini'il,  thf».!;{!t 
sid«'  ih*!  inner  cyliud4'r  was  tilled  with  damp  ^iin-cotion.  Th«  ifcords  ut  i!.-  !■ 
f)t Onliiaiico  show  that  it  was  tired  at  a  larj^et  near  the  ninzzli'  widi  a \<  »- 
altonr  oOU  foot-seconds,  that  the  kIicU  was  ru[»turt;d  to  Home  oxiimk  un  ii[!;>..i 
that  i^  vehonnded  (»  feet. 

It  is  the  design  of  this  torpedo  that  it  he  tUed  at  a  ship^H  8i<lc  with  thi-  f'.: 
ahout  two  Keconds  longer  than  the  time  of  llii;ht,  that  it  Mtrike  t  he*  m«U'  <iii  lii* 
in^r  pan  of  i  s  trajec  ory,  ichonnd  less  than  !.'»  feef,  Kink,  uml  exphide.  TIm-i. 
ineni  ahove  eiretl'shows  t  hat  ninlerlhe  unfavoralde  cin-iinisraiirrs  of  ln;;h  v.- 
and  a  ilat  i lajeetory  it  rrhonnded  (>  feet.  The  wiitinj:«  of  Cniiiinanili  i 
Siaden,  and  oi hers,  sho\>  that  the  radius  of  destrnctivo  etl'ect  oi'  llHI  pduiiii^i'- 
co;  lon  is  ahoiit  l.>  feet. 

In  till!  experiment  iueiition*'d  ahove  the  ]dan  proi»oaed  hy  me  was  to  nv  .i 
eliar;;e  of  powder  to  detonate  the  explosive;  ami  Coni.iiunder  Fol^rer  re!.nr:«-: 
the  ruptunnt;  of  the  shell  was  snilieii  nt  to  prevent  this  action.  I H-tMn-^i' *;;■■''•• 
f-aii  not  h(>  <l<'tonate<l  hy  gunpowder  unless  Htr<m;;;ly  confinod.     Hut  J  hiirim 
tin*  attention  of  the  Hoard  the  fact  that  it  was  iinnccesHary  to  rely  on  mii.|M.n 
«lo  this,  heeaiise  fnliniiiate  of  mercury  c:in  he  nsed  for  this  ]iiir|>iist-  wiili 
safety.    Fulminate  of  mercury  is  lire«l  in  t  he  fuzes  of  rille-shc*li  uM  nvi  r  thr  ^ 
evi'n  with  the  jrn*atest  acceh»ratioiw>f  j>rojeelile.    To  uiako  lh«  nintter  d<ii:l<Iv 
howev(>r,  the  fulminate  in  this  torpedo  is  )int  apart  in  a  wooilen  box,  as  .•^honn. 
min:i!(M!au  not  he  dett>nated  when  lyin;;  hi-tween  wood  aud  wciod.    ("Thr  M> 
llinh  Kxplosiv4's,"  hy  Manuel  Kissler,  pa;;e  1:U.) 

If  arran^^ed  with  a  fulminate  fnz*'.  the  tor[)«>do  fired  at  Anuapolfs  ^voI]]d  li.ivt' 
naieil  within  <>  feet  of  the  tai«;et.  Tln^  fact  of  the  rnpturiiiK  of  tin*  hhell  w.  ;!.'- 
hav«;  all'ectiMl  the  matter  in  the  slijihtesr  then,  i»n>vided  that  the  torpi*<li>  L- 
jiethi'rasa  mass.  It  isclear.  also,  fnuii  the  well  known  action  of  fiilniiua!>' I'f 
eiiry  that  the  torpedo  would  n<it  have  detonateil  on  impact.  In  tin*  drawi:i;»  L 
inc-ioM'd  the  toi])edo  is  shown  as  holdin;:  H''^  pounds  ;;uu-cottou.  There  is  in*  r- 
why  it  should  not  he  larj^er  aud  h«)ld  .*>(•()  pounds  ^un-cottou,  for  it  would  In- 
ou<>hly  piactieahin  in  that  si/.e  But  the  small  size  is  here  shown,  because  a  t>>i 
of  tins  size  is  ready  f4ir  trial  at  theprovin>;  ^lonnd;  a  gnu  isihei*e  alHo  ready,  a; 
molds  from  which  the  existing  ior])edo  was  made  are  douhtIe»8  ready  aiidia 
useil  to  mak(?  4)thcrs,  with  any  modilications  that  may  he  shown  by  tirst  trials 
advisahle. 

Jle>i(!es  its  simj)li4'ity  and  certainty  of  lannchiu}:  I  he^  to  call  to  the  not  ire 
lioard  the  fact  that  it  possesses  a  curious  ad  vanta;;e  over  all  aiitoinobiUMor]ied«f!* 
the  fart  that  it  can  not  h(Mloili;ed.   On  June      1H-(J,  the  Ii-oa  Duke,  tln»n^h;:oi!;j 
1>  knots,  dodged  thre«»  Whitehead  lorjiedoes  in  sueces>ioii  by  pnttin|v  her  hehm 
(••  IiN  r  eut  Naval  Tiolti'ss,  ls>7,"  ]iuh]ishcd  hyOlliceof  Naval  lutt* lli^rpnce,  p.i;,'f 

JJ«'«ii(h'S  the  mei  liani«'al  destruction  «d'the  iiull  of  a  ship  hy  osplodin;;  n  hiri:'' 
of  oiinrntton  marir.  I  desire  to  call  t  o  the  rectdlection  of  tho  ho:iril  tho  fact  tba 
detonation  of  ;;nn-cotron  will  cause  the  detonation  <if  any  mass  of  |;nn-i'oiton  i: 
\icinity  hv  •»  intliiem  e."  From  tho  experiments  of  nerihelat,  it  ^oiild  apiMMt 
tii»"  «ii;si:inee  over  which  such  an  elVei't  can  he  produced  is  Kivcn  rtnij^hly  hy  th' 
nulla  \)  i  \  where  I)  is  the  distance  in  feet,  and  C  is  tho  cuarpo  in  pounds,  i' 
jilo-ivc'  M.iterial."  Van  NnstiMuil's  Science,  Series  No.  70,  pn^eslOO  and  iUl.)  A 
Kiiiu'>  *•  War  Siiips  and  N'avi<'s  of  the  World,'*  pa.i^e  1502,  it  is  stated  that  lortjio 
i!^  I'. unite  exploded  <'h:iri;es  'MH)  \\'vt  distant. 

'll::is\\r  mii;lit  expect  that  a  torjwdo  such  as  here  proposed,  hcddiiig  pc 
Liii.i  cii'Ton,  inches  iliaun  ti-r,  and  wei'^hiu;;  loaded  DoO ponn da,  wonhl,  ifdeti'i 
r.  1.1  T  a  ship's  side,  di-tonateall  the  ;;iin-cotton  in  the  ship,  and  Would  not 

I  i<  .ik  in  till-  side  hy  its  own  explosion  hut  w<»nld  compel  tho  eueiiiy*iji  |;uu-cott 
.'•^■»i^t  in  the  woik  of  demolition. 

I  desiri'  t«i  call  the  es^iecial  attention  of  tho  Dourd  to  the  eaoe  aud  cheapum 
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•rllichtbis  torpedo  ran  be  th<irouj;bly  tested  ;  ami  to  tbo  fact  that  if  Bucb  test  prove 
iatiafactory  it  will  bo  iu  speed,  certaiaty,  simplicity,  weigut,  aud  destructive  power 
fpperior  lo  any  otb^r  torpedo. 
Very  respectfully, 

B.  A.  FiSKE, 
Lieutenanty  U.  S. 

Capt.  A.  P.  Cooke,  U.  S.  N., 

Senior  Member  Torpedo  Board, 

■  Forwarded  September  29,  1?^87. 

F.  M.  Bruce, 
Captain,  Commanding, 

.  Forwanled  by  direction  of  Rear-Admiral  Luce,  commanding  United  States  liaval 
ibrce  on  North  Atlantic  statiou. 

J  J.  S.  Abbott, 

Secretarii. 

IL 

October  iil,  1887. 

8lR:  There  will  be  a  ineotinir  of  the  Torpedo  Board  at  this  station  on  Thursday, 
■  OeCober  ^7,  which  you  are  hereby  directed  to  attend. 
Respecttullv, 

A.  P.  Cooke,  U.  S.  X., 
Prenident  of  the  Torpedo  Hoard. 

Commander  C.  V,  Goodrich,  U.  S.  X., 
Torpedo  67rt/iOM,  Xeicport,  R.  I. 

October  til ,  I8c7. 

Sir:  There,  will  be  a  meet  in;;  of  the  Torpedo  B(»ard  at  this  statiou  ou  Thursday, 
k;tober\r7,  which  you  are  hereby  directed  to  attend. 
Kesi)ect  fully, 

A.  P.  Cooke, 
Cap'ain,  J7.  S.  X.j  President  of  the  Torpedo  Board. 
Lieuteuant-C«uinnander  K.  B.  HitADFouD,  IJ.  S.  X., 

Bureau  of  Sarujalionf  Sary  Department ^  IVuHhington,  D,  C, 

October  21,  ia-J7. 

Sir:  There  will  bo  a  meetinj?  of  the  Ton>edo  Hoard  at  this  statiou  on  Thursday, 
tob«'r27,  whieh  you  an?  hereby  direeted  to  attend. 
Respectfully, 

A.  P.  Cooke, 
Captain,  U.  *V.  y.,  President  of  Torpedo  Board. 

Lieut.  S.  P.  CoMLY,  U.  S.  X., 

Xary-Yard,  League  Inland,  Philadelphia ,  Pa. 

October  21,  1-^h7. 

Sir:  I  have  the  honor  ti»  report  that  there  will  be  a  mectin«;  of  the  Torpedo  iJjiard 
ftt  this  station  «>u  Thursday,  October  27,  1837. 
V«Ty  respee t  f u  1  ly , 

A.  P.  COOKK, 
Captain,  r.  S.  X.,  President  of  Torpedo  Board. 

Chief  of  Bt'UKAU  or  Ohdvanci:, 

Xary  Ihpartmentf  h  anhint/tun,  I).  C. 

J  J. 

Catskill,  N.  Y.,  October  ID,  lJ?c»7. 

Sir:  I  have  the  honor  to  arknowledi:*'  the  receipt  f»f  your  letter  of  October  15. 

RejriirdiuL;  the  pro;:r.iuirne  f.tr  preliminary  triaU,  I  would  hu;;^est  several  runs  for 
direction  ami  speed  bftwci  n  buoys  uioon'd  a  1>om t  l.'iO  feet  apart,  some  of  the  runs 
tnkiu^  ldaci>  durii)'^  Klack  wari  i*,  and  iMhrrs  aiToss  the  current. 

After  th4'M»  triiiN,  if  an  orilinarv  li*herniat»'s  net  bo  made  fast  to  the  same  bnoys, 
TnUHcau  b«^  made  ti»  t«'st  ihe  ciliciem  y  of  the  <leviee  for  overcoming  the  net  defenses 
of  fibi(»s  of  w.ir. 

I  request  that  the  followin;;  articles  be  furnished  by  the  Govenuucut  for  the  pre- 
•  liminary  tri.ils : 
\      Ouo  lloat  with  nioorini:-. 

One  crane  and  tackle  for  hoist in*^  torpt*do. 
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One  boiler  and  lO-borse-power  engine  with  pulley  10  inches  or  1-2  iQcliea  inii: 
tor  and  aiioutS^  inches  width  uf  force  and  heavy  lly-wheel. 

TbiH  engine  will  bo  used  to  work  air  compressed  when  charging  tbe  toritedui 
The  boiler  will  also  bo  required  to  furnish  steam  for  the  inipiilso  cylin<lrr,  t 
4  inches  in  diameter  and  G  feet  long.  A  pressure  of  from  60  to  80  pounds  jier  ^ 
inch  will  be  needed. 

One  strong  leather  belt  3^  incbes  wide.  Tbe  pulley  of  my  air  compressor  i; 
inches  in  diameter  and  3^  inches  width  of  face ;  but  the  lenjrth  of  belt  reqnird 
not  be  stated  till  size  of  &3at  that  may  be  available  is  known. 

One  steam  pipe  and  connections  1^  inches  in  diameter  to  connect  impulse  cyi: 
wiih  boiler. 

Olio  log  line, or  other  instrument  for  determining  the  strength  of  tbe  cnrren:. 

Men  to  handle  the  torpedo,  and  run  the  engine  and  tend  the  boiler — the 
service  steam-launch  will  snflQce. 

It  will  not  bo  possible  to  iix  the  date  until  I  hear  further  from  the  Navr  Dc 
ment  regarding  an  extension  of  leave. 
Very  respectfully, 

Martix  E.  Hau. 
I^ieu tenant  f.  S.  St 

Capt.  A.  P.  CooKK,  U.  8.  N., 

President  of  the  Torpedo  Board. 

J  Jl. 

Office  of  the  Torpedo  Board, 
Xew  York  Xary-  Yard,  October  aS,  Is 
8ir:  I  have  the  honor  to  report  that  the  Torpedo  Board  has  decided  to  expert 
with  Hall's  torpedo. 

Lieutenant  Hall,  in  a  communication  addressed  to  tbe  Board,  requests  tbe  fo 
ing  articles  to  he  furnished  by  the  Qoverument  for  the  preliminary  trials: 
One  float  with  moorings. 
One  crane  and  tacklo  ior  hoisting  toqKido. 

Ouo  boiler  and  10  horso-power  engine  with  pulley  10  inches  in  diameter  aoil  4 
3^  inches  width  of  face  and  heavy  fly-wheel. 

Thi.s  engine  to  bo  used  to  work  the  air  compressor  when  charging  the  torpedo! 
and  the  boiler  is  also  needed  to  furniHli  steam  for  the  impulae  cylinder,  wbicb 
inches  in  diameter  and  0  feet  long.  A  pressure  of  from  UO  to  80  pounds  per  wj 
inch  will  bo  needed. 

One  strong  leatuer  belt  3^  inches  wide  and  of  necessary  length  for  working 
of  uir  compressor 

One  steam  pipe  and  connections  1^  inches  in  diameter  to  connect  impulse  crii 
with  boiler. 

One  log  line  for  determining  strength  of  current. 

And  the  necessary  men  to  handle  the  torpedo  and  run  tbe  engine  mud  tend 

boiler. 

The  Board  has  decided  to  grant  this  r^uost,  subject  to  the  approval  of  the 
reau. 

Very  respectfully, 

A.  P.  Cooke. 
Captain f  U.  S.  K.,  PreHdrnt^ftke  Torpedo  ISetr 

Chief  of  Bureau  op  Ordnance, 
Nary  Department^  WaBhtngton,  D,  C. 

J  J. 

[Indorsements  on  letter  of  October  28  to  Chief  of  Boreav.] 
[First  mdorsement.] 

BURRAU  OV  OrDKANCI, 

Ocfo6er31,Ue 

Respectfully  returned  to  Torpedo  Board,  approved. 

The  float  is  to  bo  a  camel  in  a  temporary  structure,  to  be  bnilt  of  spnrs.  etc., 
rowed  of  Construction  and  liepair,  as  far  as  practicable.  The  engine  and  b«'il0 
to  be  borrowed  in  tbe  yard  if  possibloi  otherwise  they  may  be  hired. 

M.  8ECARD. 
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[^•food  indorsement.] 

Office  of  the  Torpedo  Board, 

Xary-Fardf  Setc  York,  Sotemher  14,  18d7. 

•pectfully  retaroed  to  the  Bureau. 

A.  P.  Cooke, 
Capt.j  U,     X,  President  Torpedo  Board, 


[Third  indorseioent.  1 

BcKEAU  OF  Ordnance, 

Norember  15,  1887. 

•pectfnlly  returned  to  the  torpedo  station.   The  Bureau  has  indorsed  the  Hall 
•  p^o  to  be  tested  at  the  station. 

riease  inform  the  Bureau  what  articles  (of  those  herein  mentioned)  are  not  on  hand 
the  station. 

M.  SiCARD, 

Chirf  of  Bureau, 

[Fourth  iodorsemcDt.] 

Torpedo  Station, 

Sovember  «,  1887. 

spectfnlTy  returned  to  the  Bureau  of  Ordnance.  The  following  articles  are  not  on 
nere:  dn«^  llout  with  mooriu^^s,  one  boiler,  one  leather  belt,  one  steam-pipt)  and 
..uections.    The  necessury  niiMi  to  handle  the  torpedo  and  run  the  engine  and  tend 
A  boiler  can  be  eniph»yed.   The  10  horse-power  engine  will  require  sume  slight  re- 
nt before  it  can  be  Ubcd. 

C.  F.  Goodrich, 
Commander  and  Inspictur  of  Ordnance,  in  Charge  of  Torpedo  Station. 

[Fifth  indorsement.] 

Bureau  of  Ordnance, 

November  19.  1887. 

Respectfully  returned.  Which  of  the  articles  not  on  hand  can  be  hired  in  tb#; 
Ighborhood,  aud  at  what  prices  f 

M.  Sicard, 
Chief  of  Bureau, 

I  Sixth  indorsement] 

Torpedo  Station, 

J^ovember  2d,  1887. 

Resi>ectfully  returned  to  the  Bureau  of  Ordnance. 

A  pile-driver  duat,  40  feet  long  by  l.'»  feet  wide,  with  a  boiler  of  ample  capacity,and 
A  hoisting  en^inti  which  will  probab.y  prove  suitable  to  Lieutenant  Hall's  wants,  can 
bo  hire<l  lor  $7.r>0  pt*r  diem,  the  wjige.H  of  an  engineer  iueluded.  Other  laborers  will 
eust  $2  per  diem  ;  the  belt  and  pii>ing  can  \hs  bought  at  current  market  rates. 

C.  F.  Goodrich, 
Commander  and  Intpector  of  Ordnance  in  Charge  of  Torpedo  Station, 

J  J  i. 

Office  of  the  Torpeik)  Board. 

yarg^i'ard,  Xew  Fork,  October  itH,  1887. 
Dear  Sir:  The  Tor()odo  Board  desires  to  know  if  you  have  any  choice  as  to  the  lo- 
cality where  you  would  wish  to  h;ivu  take  place  the  preliminary  trials  or  experiments 
with  your  torpuilo. 
Also  if  you  know  of  any  Hiiitable  boiler  that  would  answer  your  purpose. 
The  requeMt  that  certain  articb'N     funii<thed  by  the  Government,  contained  in  your 
letter,  has  l>een  granted  by  the  Board,  Hubject  to  the  approval  of  the  Bureau. 
KesiM*ct  fully, 

A.  P.  COOKK, 

Captain,  U.S.X,,  I'reeident  of  the  Torpedo  Board. 

Lieat,  Martin  Hall,  U.  S.  N. 

CatskiU,  X,  y. 


j\ovemotr  i,  im. 

Sir  :  I  have  the  honor  to  acknowledge  yonr  comninnication  of  Octoher  ^8. 
Any  locality  cuusidored  suitable  fur  trials  of  torpedoes  b}'  the  Board  will  be  ggm 
able  to  nic. 

A  lU  or  12  horso-power  boiler  ca[>able  of  carryiiij;  a  pressure  of  100  puniulfl  pt 
square  inch  would  answer  niy  purpose.  Tlie  Henvshoff,  or  the  service  launcb  iHiilrt 
or  those  of  the  New  York  JSafety  Steam  INiwt-r  Company,  would  b»»  sHtisfactury. 

Tboiijrli  the  size  of  ily-whrel  for  the  t^njj;iue  mentioned  in  uiy  letter  jjives  the  imn 
her  ot  revidutions  recomuien<lcd,  I  tiiid  ihatahi^ber  speed  j;lves  better  results,  ii 
I  would  prefer  to  have  the  diameter  alxiut  20  inches. 

Thaukiuj;  the  Board  for  the  assistance  j^ranted  to  carry  on  these  trials, 
1  am,  very  respectfuUv,  your  obedient  servant, 

M.  E.  Haij^ 
Lieutenant,  U,  Xar$. 

Capt.  A.  P.  Cooke,  U.  S.  N., 

Preaiaent  of  the  Torpedo  Board. 


J  J  4. 

Catskill,  \rw  Yokk, 

SorttHbtr  II,  l?jg7 

Dear  Sir:  I  have  just;  returned  from  Washington,  and  found  yonr  letter  of  flief 
awaitin>;  me.  The  levoeatiou  of  my  orders  to  sea  will  enable  me  to  ixo  ahead  w 
tbis  torjM'do  work,  thou;;h  1  have  lost  two  weeks'  tinu^  alt  >^ether  in  >;i*ttin^  thein 
aside.  The  torpedo  is  now  put.  together,  but  will  be  taken  apart  for,lUe  tiual  adjii 
mentsto  day.  As  it  is  necessary  to  have  the  proper  appliances  at  hand  to  take  i 
torpedo  ap:irt.  and  as  it  rtMptires  nice  mechanical  work  to  put  it  tog4>ther,  I  would 
pleaded  to  havt;  you  or  any  oiher  uuMiibers  of  the  Tor|)(*do  iioard  inspect  the  tor|N 
at  thisstai^e,  as  it  will  not  be  ieasibli^  to  take  it  apart  at  the  trials.  Of  conrM* 
spanners  could  Ik^  made  t(»  uiiNcrew  the  sections  readily,  but  the  time  at  niy  dihpn 
will  not  admit  of  ihe  miiiiMf.ict ure  of  any  more  tools.'  Hut  for  the  delay  oveaMoi 
by  these  ordi'is  I  could  li.ivi'  pn^-eiiicd  the  torped-i  for  trial  on  the  :W)tli.  I  will  trv 
do  .so  no  V.  but  then*  may  be  :i,  tlcl.iy  of  a  week  or  so.  Are  yon  familiar  with  u 
j^ood  r;iu«^es  for  t(n-ped(»  experiments  in  the  viriniiy  of  Ch.'irb'Hton,  Savannah,  F 
na  ■din;i,  or  other  point  ncci'ssilde  bv  Nt^w  York  hteamship  liuesf  I^enNauola  prewi 
attraeiions,  but  it  is  very  iiiaccessihh*.  If  the  torpedo  ^oes  south  by  rail  tliera  ni 
be  a  dehiy  (.f  :i  month  in  tniiixportini;  it. 

A  go«»d  luMvy  strain  comes  np<m  the.  air-compressor,  so  it  should  be  a  Htmnj;  doni 
belt.  Al'ier  buyiii:;  an  air coinpre.^sor  I  t'oumi  it  necessary  to  build  it  over,  anil  ce 
]»ouud  it  by  a(idiii;j:  a  lar;;e  cylinder  before  the  machine  would  work  up  to  its  piv 
ure. 

Verv  sincerely  vours, 

M.  E.  HiOL 

Capt.  A.  r.  Cooke,  i:.  S.  N. 

K  K. 

Office  ok  the  Torpedo  Board, 

Af/r//  Yanl,  AV/c  )'orA*,  SoremberO^  1887. 
Sir:  There  will  be  a  meetinjj  of  the  Torpedo  It  »ard  at  this  station  ou  Satanla 
the  l"Jtli  iiista  it.  which  you  are  hereby  directed  tt»  attend. 
Respect  fully, 

A.  P.  Cooke, 
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K  K  1. 

WAsniXGTOx  City,  Xovember  8,  1887. 
::  The  Navy  Department  desires  that  thti  trial  uf  ilalPH  torpedo  shall  be  uiade 
u  us  littt«i  di'lay  as  possible. 

^  thin  fnd  the  Bureau  desires  the  articles  requested  in  yonr  letter  of  October  '28, 
,  to  \w  pioetired  (piirkly  in  the  manner  stated  in  its  indorsement  of  October  lU, 
.  tlienMMi.    If  thin  is  not  practicable,  recommend  some  method  to  obtain  them, 
r  to  expedite  the  trial. 
X  am,  sir,  your  obedient  servant. 

M.  SlCAItD, 

Chif^f  of  Bureau. 

Cspt.  A.  P.  Cooke, 

Prt^idini  Tor ptdo  Board, 

L  L. 

Office  of  the  Torpedo  Board, 
Xary-Yaid,  Aeir  York,  yoreinher  12,  1887. 
9ir:  In  order  to  save  time  and  expense  with  the  trials  of  the  Hall  tor|>edo  the 
Anl  has  derided,  with  the  Bun-au's  consent,  to  have  certain  preliminary  trials  at 
i:|>*»rt,  when*  tat  ilities  exist,  instead  of  immediately  to  a  southern  locality, 

ifComHi«*nd(Mi  by  the  inventor. 

m'hu  Board  has  the  lionor  to  recpiest  that  the  inspector  of  ordnance  in  cha'ge  of  the 
|R^lo  HtationH  be  directed  to  procure  the  aiticles  needed  for  such  experiments,  as. 
iruved  by  the  Bunau. 
Very  respectfully, 

C.  F.  Goodrich, 
Commander  U.  S.  X.,  Senior  Member  of  Board, 

EF  OF  BrREAT  OK  ORDN'ANCP, 

Sary  Dtpartmtnt,  H  ashiiigton,  D,  C. 

M  M. 

Office  of  Tori»ki)()  Boaud, 
Xanj  Yaid,  Anr  Yurk^  yorembcr  I-*,  lf^87. 
It:  The  Torpedo  Bonid  bavin;;  advised  tin*  Bun  au  to  have  preliuiiuary  trials  with 
■  t«»rprdo  at  N«  \v|)«.it,  in  onirr  to  expedite  tin*  same  and  save  expense,  you  are 
i^by  noiilie*!  that  the  Bureau  lias  ib'ri<l»M|  to  tiiruish  the  articles  meiiti(MU'd  in  your 
4t#»r,  anil  that  pen<Hn;r  any  uetion  to  the  rontiary,  whieli  is  not  likely,  you  may  pre- 
irt*  for  surl)  lii:ils  al  .N<  wpoit  at  the  earliest  ilate  p<»ssilile. 

T«>  save  time,  no  pn-vious  e\aminali«ui  of  \our  tt)rped«)  is  considered  advisable. 
eaM*  tix  ibis  datt^  and  inform  the  Boan!. 
Respect  fully, 

C.  F.  CJooDRicn, 
Cuniinandcr,  l\  S.  X,  Senior  Member  of  Board. 

Lifnt.  Martin  E.  Hall,  T.  S.  X.. 

Catdkillf  X.  Y. 

NN. 

Office  of  the  Torpedo  Board. 
\ary- Yard,  A>/r  York,  Snvnubt-r  1*^,  I^H7. 
ft:  Will  you  ])lease  inforru  the  Torpt'ilo  B  iard  of  the  probable  date  at  which  yon 
II  lie  leady  to  pies*  nt  the  Ilowell  foipeilo  fi»r  trial  f 

it  is  inip<>rt;iiit  Ili.it  the  |>i«  iiniinnrx  expei iiueiits  w  bieb.  at  your  ref|ueNt,  are  to 
pli'ice  al  Newpoii.  K.  I  ,  .^ImmiM  lie  umtei  t :tU«Mi  iiefore  t  be  >evere  winter  w eather. 
■•ilhiuit  uisliin;:  ,\onr  <  oinpaiiy  tn  |:ie>.eht  Ilie  torpedo  heloie  you  are  fully  pie- 
rd.we  wiuild  e:ill  \onr  atienli«in  to  ilie  t  u  t  iliat  the  Boanl  b;is  been  ready  to  pn>- 
«1  with  Ine  pr«  liminarN  trmls  :it         time,  and  in  .)iil\  last  niaile  arraii^eiiients  for 
mU^^  for  sMiootli-w.iter  tri:il'«  und<  r  \\a\  :  ;iml  I'nriber.  tin*  Board  is  of  the  opinion 
t  your  torpedo  sbonld  be  tested  \\ilh  as  little  debiy  as  po>hilde. 
Very  respecifidly, 

C.  F.  fiOfHiRK'H, 

Comtnundtr,  I'.  ^^  A'.,  Stnior  Mtmbirvj  Board, 

P.  H.  Paine.  K-q., 

PrtMidettt  ot  th*'  ffoirtn  Torpcfo  Company. 

;J'>  i'onornn  /'iiHtlnuj,  Wuhhitnjlon,  I).  (\ 
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Office  of  tre  Torpedo  Board, 
Narjf'  Fardf  New  York^  November  li  l^T. 
Drar  Sir:  This  is  to  remind  yoa  that  the  Torpedo  Bi»anl  is  ready  to  proceed viti 
further  trials  of  your  torpedo  as  soon  as  yon  are  prepared  for  them,  and  to  snggetf 
in  view  of  the  approach  of  iuclemeut  weather  that  the  trials  be  held  as  soon  ai] 
ticable. 

Respectfully, 

C.  F.  Goodrich, 
Commander f  U,  S,  N.,  Senior  Member  i^Bovi 

J.  N.  H.  Patrick,  Esq., 

College  Point,  N.  Y, 

0  0  1. 

Kkw  York,  November  21, 195: 
Dear  Sir:  Yours  of  the  12th  just  reached  uie  at  this  hotel  to-tlay.  We  hare  \ 
unavoidable  tlelays,  caused  by  accidents,  in  the  completion  of  the  new  torpedn  \§ 
being  constructed  Tor  the  French  Qovemmeut.  But  it  will  be  flu i shed  tu-uwrn 
and  will  be  shipped  at  once  toCoUege  Point,  and  we  will  be  ready  for  trials  nextvc 
if  nothing  uni'on>8een  li:ippenH. 

By  the  Inst  of  tho  week  1  will  be  able  to  inform  your  Board  more  definitely  of 
day.    Ah  1  informed  Captiiin  Cooke,  1  urranged  with  theotlicers  of  the  French o 
mission  that  your  Board  might  witness  the  trials  they  might  make. 
Yours,  respectfully, 

J.  N.  H.  PATUa 

Capt.  C.  F.  Goodrich, 

Commandvry  L\  S.  Navyj  Senior  Member  of  Boards  Nary-Tard,  T. 

0  0  2. 

New  York,  December  2, 

Dear  Sir  :  Your  note  iNt  instant  received.   I  am  having  Bonie  photograpba 
of  the  French  boat,  and  will  »v>iu\  yon  one  of  each  kind  takcii.    I  have  no  dra 
of  the  boat,  hut  will  Hcnd  you  copien  of  the  Patent  OfHce  dravriii^rf^  whirh  are  v 
plet<e,  ard  yon  can  have  enlarged  druwingH  made  for  your  uae  at  the  station. 

Will  yon  kindly  send  me  by  return  mail  the  map  or  plat  of  our  coun«e  at  CoU 
Point,  whieh  Mr.  Ilaight  let  yon  have  when  you  were  there.  You  can  take  a  eo(r 
I  will  have  one  made  and  m'mI  you. 

1  am  in  hopeH  that  he  will  be  able,  weather  permitting,  to  make  the  test  triili 
last  of  next  week  for  the  French. 

I  will  know  by  Monday,  and  will  notify  Captain  Cooke  and  yoarself. 
Truly,  yours, 

J.  N.  H.  PATua 

Capt.  C.  F.  GooDKicii, 

Xew  York, 

O  O  X 

New  York,  December  20,  IS? 

Dear  Sir:  We  have  had  extraordinary  and  unexpected  delay  in  thecomplfi 
and  pieliminary  trials  of  the  torpedo  couHtructed  for  the  French  Gi-Tenmienr.  and 
otlicerH  Hcnt  here  to  make  the  tents  could  delay  no  longer,  and  the  HeaHon  is  so  far 
▼aiiced  that  it  is  ho  very  disagreeable  to  make  trials  that  we  have  cuncluded  io<b 
all  operations  until  s[>ring. 

If  your  Board  will  c«»niinuc  the  duties  you  arc  charged  with  nntil  that  time 
will  notify  yon,  and  give  you  all  the  trials  you  may  require,  and  I  amcoutideutd 
will  be  to  your  entire  satisfaction. 

1  have  the  honor  to  be,  very  respectfully,  your  obedient  servant, 

J.  N.  H.  PATJua 

Captain  Cookk, 

Prttfident  Torpedo  Board f  Brooklyn  yary-Yard, 

N  N. 

Washington,  D.  C,  Derember  ^  1 
Sir:  I  beg  to  acknowledge  the  receipt  of  ycmr  commnnicatinn  of  the  12th  nl 
asking  for  the  probable  date  at  which  we  would  be  ready  to  pn-seut  the  Ho) 
pedo  fiir  trial. 

I  have  delayed  re]dying  in  order  to  give  a  detinite  answer  in  case  the  ' 
should  be  ready  to  bring  the  torpedo  before  the  Board,  and  beg  to  say  thai 
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to  tbu  receipt  of  the  Board*8  communication  of  Auf^nst  24,  1887,  appointing  Septem- 
ber   lc87,  fur  trials,  wi)  bud  be^nu  a  series  of  progressive  trials  iu  consequence  of 
wiurss  pn>|N)Hals  made  to  us.   These  trials  are  now  concluded.   The  winter  season 
ao  far  advanced,  however,  that  it  would  be  difUcnlt  to  make  a  full  series  of  trials 
this  latitude  for  the  deteruiiuution of  B|>eed,  direction,  and  submersion.  We  would 
-  ^lod  to  make  such  triaU  for  the  ins(>ectiou  ot  the  Board,  if  it  suit  the  Board's  con- 
Dience,  iu  the  early  spiing,  or  when  the  weather  at  this  port  will  penult. 
Very  respectfully, 

F.  H.  Paikb, 
PreMeni  Howell  Torpedo  Compang, 

Commander  C.  F.  Goodrich,  IT.  S.  N., 

Senior  Member  Natal  Torpedo  Board, 

N  N  2. 

Washington,  D.  C,  March  4,  1688. 
R  Captain  :  Mr.  Wo<Mlbury  Blair  is  the  new  president  and  manager  of  this 
p«ny.   All  busiuess  us  to  mauufactnro,  purchase,  trials,  et«.,  has  been  put  in  the 
>ds  of  the  liotchkiss  Orduauco  Company,  21  rue  Royale,  Paris,  France.  Probably 
Lowell  Company  will  state  this  otticially  to  the  Bureau  of  Ordnance.    1  do  not 
vet  whether  the  liotchkiss  Company  will  wish  to  exhibit  before  the  Board  but 
MiinK  not,  as  they  probably  consider  the  requirements  of  the  programme  unneces- 
jr  severe  to  arrive  at  a  comparison  with  torpedoes  now  in  the  market,  and  es- 
-*ially  as  no  idea  can  l>e  f<irnie<l  from  it  of  what  speed,  size,  weight,  accuracy, 
rge,  or  other  characteristic  or  qnality  would  be  satisfactory.    No  figures  are  given 
-he  programm<*  as  iu  the  case  of  all  other  specifications  for  the  ships,  boats,  guns, 
riue  boats,  and  other  war  material.   Ah  no  attention  was  paid  to  previous  high 
•ttUties  (eompart'd  willi  size)  offered  by  us  (the  Howell  Company)  to  the  Depart- 
«it,  we  can  nottidl  what  (pialities  are  considered  gocnl.    Nor  do  we  know  if  the 
•rtnient  has  any  reliable  olUciul  information  of  the  performance  and  accuracy  of 
\Vhitehe:ul,  to  compare  the  Howell  with, 
.think  it  more  liUely,  without  yet  knowing  their  intentions,  that  the  Hotchkiss 
lauy  will  guaranty  the  finalities  found  in  the  sample  lorpe^loes  now  under  way, 
oiate  the  price  of  Huch  t4)rpeilo«*s,  and  if  anybmly  wants  any  he  will  order  them, 
The  prefers  Whiteheads  he  will  buy  Whiteheads. 
Very  truly,  yours, 

P.  H.  Paink. 

P  P. 

Offics  of  tub  Torprdo  Board, 

Aar^-  Yard,  Norfolk,  Pa.,  June  23,  1888. 
<    i:  There  will  be  a  meeting  of  the  Tor  edo  Boanl  at  College  Pointy  N.  Y.,  on 
ww.day  the  ;)t)th  instant,  for  the  purpose  of  witnessing  experiments  with  the  Patrick 
'pedo,  and  you  are  hereby  directed  to  attend. 
ResiKsctfuUy, 

A.  P.  COOKR, 

Captain^  U.  8.  X„  PreHdent  of  tko  Torpedo  Board. 

Capt.  A.  P.  Cooke,  N.  Y., 

Sorfolk.  Va. 
Commander  C.  P.  Goodrich, 

yeirpf>rtf  H.  I. 
Lieut.-Coiiiinaiider  K.  B.  BRADFORD, 

]VanhinqU*n,  l).  C. 
Lieut.  A.  K.  Coui>rn, 

Wanhintjton^  D,  C, 
Lieot.  S.  P.  CoMLY, 

SioetowH.  Va. 

155  Maflb  Street,  Ltnn,  Mass., 

April  26,  1888. 

Drar  Sir:  In  a  letter  to  me  from  Mr.  Whitney,  Secnitary  of  the  Na%'y,  he  said  ff 
I  had  any  ini]x)rtant  improvements  in  my  dynamite  air-gun  inventions  I  could  bring 
them  to  the  attention  of  the  Torpedf»  lioanl.  What  1  have  to  say  is,  when  you  were 
here  to  see  the  experiments  in  July.  18''7,  my  No.  2  model  (or  system)  was  not  in 
working  onler  to  show  any  giMNl  results  in  firing,  exrei>t  that  air  could  l>e  compressed 
the  instant  of  firing  by  exploding  the  charge  gunpowder.  I  will  say  since  then  I 
kava so  satisfied  myself  that  No.  2  system  is  to  l»e  the  liest  method  that  I  have  entirely 
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given  ui)  Xo.  1  model  for  gnnfi  of  sizo  largo  enon}:;h  to  be  of  any  use,  for  themvA 
co8'8  too  iiiiK'h  lo  inuke  thuin  and  they  are  liable  to  be  brok«'n  in  tiring,  irmib! 
could  hardly  be  I>inlt  to  supply  air  fortiori iuchgnus at  uny  reaHouable»'X{ir=«r.^ 
tilt  y  would  be  too  cuiulH^r»ouic.  I  will  nay  1  have  improved  t  he  i;*fii«Tal  sc-i  cpa. 
uiechauiHui  iu  my  No.  2  i;uij,  so  if.  is  perfect  4*uough  to  jirove  exact.  Uuilorm  rrs« 
cau  be  had  iu  liiiug,  aud  by  nty  new  method  ol  liringan  in]|icirtiint  iin]irovfD!tD!:i. 
ani  sure.  1  have  ^aiued  a  most  trenieudous  increase  <»f  prt^Htiiire  tir  power  wiiiirl 
same  anKUiut  of  gunpowder ;  lurthur,  I  have  satistiod  iU3'tM^lt*  tbut  gii ii powder  i->i?ii 
enough  aud  iMpial  iu  p(»wer,  if  not  more  powerful  than  gases  or  vaptWH  fnMii]:i|ii' 
whieh  can  e  used  if  desired  in  the  iilaco  of  gunpowder ;  but  1  shall  ri-iroiiinirndintur; 
to  beuH<'(l  (or  a  special  earrridge)  which  eoutaiuHtioguDpuwcleror  its  ingiedifLt  urf 
get  more  power.  1  liavr  enough  with  gunpow(U*r,  but.  merely  t<»  create  U'MiMunkrJt 
fouliug  in  the  compnssingor  powdi-r  tube.  1  will  say  that  it  will  b«*  a  char^^rul^ 
cotton  made  up  to  lit  1  hose  guuH,  providiug  your  lioard  coMsi«ler  it  lietlf  r  i  haii  tiaw*^ 
der  (1  myself  tlo)  lor  reasons  ab<»ve.  I  will  hay  my  model,  n<i\v  ready,  lias  a  |  iu<h'u! 
shot  tube,  and  has  tired  lead  bullets4  inches  into  solid  W(hmI  l»y  air  c-iiiu p recoil. I 
stantof  tiring,  by  exploding  a  charge  of  gunpowder  and  the  pr«*HHiiref)i  gUHcrtaini^ 
lowing  on  up  aficr  thoair,  while  the  wad  auduil  following  matter  ia  driven  ruatcpia 
art,  from  which  it  is  re:novc<l  occasionally,  or  shouht  bo  each  liuie  ;  ivith  ibv  f*uu-n 
on  charge,  oneo  in  tweut3'-livt^  times  to  brush  oui  the  tube  will  be  Hutlieient.  Tbe  <ij 
phragm  head  or  valve  is  not  blown  out  any  nmre  when  tirinjr,  na  I  have  deM-r  l«nli 
ready.  The  air  eusliion  agaiust  the  projectile  is  very  M»ft  uuii  perfect.  ereaUDC 
sbock,  and  the  report  is  moro  after  the  chew  or  putf  ot  CNbauat  ateani  of  a  !h-« 
tive  than  a  shaip  repoit  of  a  gnu.  The  head  or  safety  valve  always  reinleni:!  p 
fectly  safe  fnun  explosion,  or  irom  the  buisting  of  the  tuU's.  ]  wiU  hay  1  nnnba 
this  gun  mounted  on  a  carriage  (not  wheels)  swinging  on  ti millions,  and  niibu<<i> 
lor  elevating  the  gun.  There  is  a  screw  plug  at  the  breech  to  iiiHiTt  the  cLai|:r.i 
the  valve  or  head  in  front  is  quickly  screwed  on  and  oil'  to  allow  lirnshiij>; mi: : 
lower  tube  ;  but  still,  for  all  this,  the  model,  althtmgh  built,  exactly  as  1  i<^:« 
line  piece  of  machinery  at  all,  but  every  screw  and  every  iiait  will  be  fniiv  ^l- 
plain  euou;^li  to  copy  to  cmistruct  a  nice  gun  by;  aud  I  will  say  I  uiii  to  eoiii'nii'r:n 
gun  with  tiuely  made  mechanism,  which  with  my  lueansl  cau  iifii  havedonefurv 
time;  an. I  in  the u-.e:(n time  1  ask  if  the  Hoard  will examiue-wbal  iiiiprovemeiit^ I b. 
made,  or  do  you  ])referto  wait  aud  see  the  betier-made  guu  f  1  will  miv  it  lia^t" 
a  long aiul  ditheult  work  to  avt  this  gun  to  siiii  myself,  but  will  now  naiy  1 
invention  perfected.  Mr.  Wliiiuey  sent  me  an' extract  of  your  report;  of  loi.rs".-- 
expeet  to  be  able  to  do  now  is  to  get  private  parties  to  take  an  iiKureftt  iu  ni\  ii^ 
tiou,  but  if  the  (rovernineiit  wants  ir.  I  will  guaranty  a  perfectly  uiadv  tfiia  • 
fine  meehanistn:  I  wish,  if  yon  examine  the  guu  now  made,  to  kuow'  it  in  oiilv.i  lu 
designed  to  build  a  nice  one  by,  burl  warr.iut  the  tiring  to  be  perfectly  i!hMru> 
you  ;  in  this  (without  tliiuk'ugof  money)  1  thiuk  1  have  8<ilved  tbe  ]>iiilileiii  t«>|irr 
tiou  for  a  practical  ^'dynamite  air  gun."  If  my  request  to  have  yotir  Uoanl  exaa 
the  improvements  in  the  meehauism  or  design  of  it,  as  above  atati-i|,  1  bhali  l« 
pared  tt)show  it  to  you  at  any  tiuje  now;  or  if  you  desire  to  see  a  more  pciirct 
mechanism  I  shall  have  to  ask  for  more  time.  I  thought  you  ooiihl  Htse  lLii'«iio< 
New  York  or  here  iu  Lynn,  autl  the  other  when  that  is  done  (wliicb  iiiav  not  betJ 
fall),  which  I  warrant  will  be  as  lino  a  model  as  ever  waM  luailo  in  thisrouiitr 
stunetime  and  money  will  be  spent  ou  it.  I  will  sa^"  vapom  auil  i^as  can  U*  espii 
iu  this  system  as  well  as  the(»rher  explosives  named,  aud  also  ^irork  well;  but  1  p: 
the  more  portable  powders  and  explosives. 
Yours,  very  respectfully, 

^    .  *  r>  ^  Dasa  Dudle 

Capt.  A.  P.  Cooke, 

President  of  the  Torpedo  Board. 


NAVAL  ORDNANCE  PROVING  GROUND,  ANNAPOLIS,  MD. 

Mat,  1,  lae 

Slit:  Herewith  are  respectfully  forw-anled  range-tables  for  the  5-Inch  B.  L.  B.,* 
1,7h()  fnor  seconds  and  *i.(»iiO-foor  se»)nds,  respectively. 

The  following  is  a  deMtnptiou  of  the  manner  iu  which  tho&e  tables  have  becBC 
structed  : 

Gun,  r>-inch  R  L.  K.  No.  1. 

Mount,  r>  inch  (i.  U.  carriage  No.  1. 

Fireil  Inun  range  battt'ry  at  Naval  Ordnance  Proving  Groand  AngoBt  18L  1 

Derrniber  7,  l>C<7. 

Height  of  trunnions  above  moan  tide  level,  5.4  feet. 
Elevations  lixed  by  quadrant. 
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X. 

The  Jnmn*  was  nieaHiirod  for  every  shot  except  5,  where  the  elevation  wu  tach  ai 
te  render  t  ne  uho  of  a  scroen  iuiprocticable. 
The  powiler  usod  was  P.  V  A. 

The  charges  wuru  iixed  by  (en  rounds  fired  Augnst  10,  1887,  as  per  firing  sheet  in- 
'closed. 

From  these  ronn«'s  the  charges  were  established  as  follows:  For  1,700  foot-seconds, 
tial  velocity,  charge,  pounds;  for  2,000  loot-seconds,  initial  velocity,  charge, 
pounds. 

A  preliminary  calonlatron  was  made  fixing  theoretically  the  angles  of  departure 
the  following  ranges:  l,W)0  yards,  •2,r>0U  yards,  :J,700  yards,  4,700  yards.  These 
Mff(les  wero  used  as  angles  «if  elevation  in  the  tiring, 
'■'hiriy-eighr.  rounds  wrro  lired,  or  nineteen  fi>r  each  table,  as  follows:  Angust  18, 
at  1,'UO  yanls,  •J,r>00  yanls,  :$,700  j-ards,  live  rounds  for  each  table ;  December  7, 
Avu/,  ut  AJAii)  yards,  fnur  rounds  for  eaib  table. 

Thn  line  of  lire  ^vas  fixed  by  a  stake  planted  on  a  shoal  off  Greensbury's  Point,  dis- 
tanf-  1,400  yards  fnun  the  gun. 

The  points  of  fall  of  the  shots  were  noted  by  thn»e  plane-tables  at  ranging  stations, 
snd  in  a  few  cases,  \\  hen  the  snioku  a. lowed,  by  a  lbeo<hdito  in  (hu  line  of  lire  in  the 
T      of  the  gun.    To  allow  the  use  of  this  theodolite  a  staging  had  been  erected  in 
mt  of  the  gun,  3r>  feet  abovt^  the  level  of  the  trunnions,  in  the  hope  that  an  observer 
.honed  at  that  height  wuuld  be  able  to  see  above  this  smoke.   This  hope  was  not 
i  lizcd. 

^'ho  velocity  and  din*etion  of  the  wind,  the  height  of  tide,  the  barometer  and  ther- 
nonicter,  uixl  the  relative  linniidity  were  noted. 

The  point  of  tall  of  (-a(  li  bbot  was  plotted  upon  th<)  chart  and  the  ranges  taken  off. 

Tho  mean  rango  lor  rach  gniup  was  taken  lor  the  range  for  that  group. 

The  angles  for^  Icvation  were  corrected  for  Jump,  and  then,  by  tho  following  method, 
Ibr  heiglit  of  trnnnioub: 

h  =  bright  of  trunnions  above  tide  level. 

r  =  liori/.ontal  range  (observed). 

a  =cori'cction  to  be  added  to  angle  of  elevation. 

tan  a  =  A 
r 

Tho  angles  thus  ftiuud  (by  applyi  ng  correction  for  jnmp  and  height  of  tronnions) 
•re  tho  "angles  of  ileparture''  of  the  projectiles. 
From  these augles  of  departun*  the  ranges  in  vacuo  were  calculated  by  the  formula 

R  =  — 8in2a 

where 

r=  initial  velocity. 
a  =  angle  ib'parture. 
g  =  acceleration  ol  gravity. 

The  observed  ranges  corresponding  to  tho  diffen>nt  angles  of  departure  were  then 
eorr«M:ted  for  wind,  by  the  following  formula : 

^  yrcnsrt,„ 

in  which 

a  =  corn'orioii  tor  wind. 

IV  =  velocity  of  win  I  in  foot-seconds. 

a  =  a;i^l«'  oi'  wind  with  lino  of  lire. 

II  =  rang««  in  vacuo. 

r  =r  oliscrvi  tl  range 

/  —  tinn»  of  llight  (s<  coinls). 

These  corrections  \vcn«  npjiliiMl  to  tin'  rauije**  observed. 

To  reduce  tin*  ranir'  s  to  Mn'a:i  atinosphnic  emditions  (Dar.  30.00,  Ther.  62)  the 
range  for  each  an-^Ie  of  depart  iir«'  ur^ctl  was  di-icrinincd,  theoretically. 


•In  previous  rangc-t.iMcs  the  mean  .inni[»  has  Im-cu  <1ctermined  by  several  rounds 
fired  at  level,  ami  tin- jninp  assuuK-dlo  bo  uniform  for  all  elevations.* 
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(1)  For  meao  atmospheric  conditions  by  the  formnlM 

(page  58,  Meigs-Ingorsoirs  Exterior  Ballistics)  and -^p^  ^Sf  =  5r — Sq, 

(page  61,  Meigs-Iugersoll's  Exterior  Ballistics.) 

(2)  For  the  atmospheric  conditions  cxisiing  at  the  time  of  firing  by  the  foonk 

W 

Hore  J  is  fonnd  by  the  formula 
j=rr— Ho 

in  which,  Wo  wt:ight  of  cubic  foot  of  air  when 
Ther.  6:^0  F.  Bar.  30".00 

7r=weight  cubic  foot  of  air  under  actual  atmospherio  conditionas  ^^^^ 

(page  37,  Meigs-Ingersoirs  Exterior  Ballistics.) 
7i=  Barometric  height. 

(  =  ilifierenoe  between  actual  temperature  and  standard  temperstare. 
The  diiicre  noes  between  the  theoretical  rnn^es  as  above  determined,  first  for  lUi 
ard  aud  second  for  actual  atmospheric  conditiouH,  givo  the  correciiona  to  be  appli 
to  the  observed  ranges  to  reduce  theui  to  ranges  under  standard  atmoapherie  cm 
tioiis. 

These  corrections  were  applied  to  the  observed  ranges  as  previoaaly  oorrectei 
wind. 

With  the  ranges  thus  corrected  a  curve  was  plotted,  in  the  nsaal  manner,  withi 
angles  of  departure  as  onlinatcs  aud  the  ranges  us  abscissie,  and  Irom  third  cm 
tho  angles  of  departure  were  tal^en  oil* for  every  lOU  yards  of  range. 

With  the  unglesof  departure  thus  foiiud,  the  rouiaiuing  velocities  aud  angles  of: 
were  calculated  for  every  r>UO yard^.  (Exterior  Ballistics,page58,foruiuIiB  47  and  \ 
and  found  by  interpolation  for  the  intervening  points. 

A  second  curve  was  now  constructed  with  tho  angles  of  elevation  as  onlinatrti 
tho  ranges  corresponding  as  abMMs^u.^  and  from  this  curve  were  taken  off  the  aa; 
of  elevation  for  every  lUU  yards  of  range,  and  also  the  range  for  every  30  feet  of 
vation. 

The  times  of  flight  were  flxed  partly  by  observation  and  partly  by  calcnlatioa, 

theory  and  ])raclice  being  found  to  agree. 
The  formula  used  was 

in  which 

JF=weight  of  projectile. 

d=dianieter  of  shot  in  inches. 

3=angIo  of  departure. 
(Page  5i  and  tables,  Meigs-Ingersoirs  Exterior  Ballistics.) 

Tho  dellections  were  taken  from  the  chart  and  correoted  for  force  and  dirocti< 
wind  by  the  iormula 

C=ABtan  a 

in  which 

^=correction  for  wind  in  direction  of  line  of  fire, 
(already  fonnd  and  applied  to  range.) 

2;=raiio  between  areas  of  transverse  and  longitndinal  sections  of  pzojeeti 
a=angle  of  wind  with  line  of  fire. 

A  curve  was  eonstrncted  with  the  detlections  thus  obtaincd|  and  fh>m  it  the* 
tions  are  taken  off  for  every  hundred  yards. 

With  regard  to  tbeHo  tables  us  completed,  I  would  say  that  tiioy  arn  very  sat! 
tory  to  mu  except  in  one  point  of  dcviuriona  These,  as  observed,  were  not  nfi 
and  the  colnmn  embodied  in  tlio  table  iM  tlie  rt*suit.  of  much  more  upproximaring 
smootbing  up  of  curves  than  [  am  able  to  accept  without  placing  npon  reconlai 
nieut  of  the  fact.  This  is  a  troni>)e  which  is  mori^  or  less  inherent  in  the  natn 
our  range  and  of  the  situation  of  tho  station.  W^e  aro  compelled  to  take  atlvai 
r(»r  tiring  on  occasion  when  the  range  is  clear,  and  can  not  choose  suoli  conditio! 
weather  us  would  bo  most  suitable,  though  of  course  no  firing  is  done  on  days 
spicuonsly  unsuitable. 


I 
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1      observation  of  a  splash  so  larp»  as  that  made  by  a  5-inch  projectile  is  sabject  to 
>w«iracy,  fn>m  the  impossibility  of  ^etriiii;  all  lines  to  converge  at  the  center.  In 
Qtitiesas  lar«;c  as  are  the  ranges,  this  and  errors  connected  with  the  variations  in 
lirectiou  and  force  of  the  wind,  and  in  the  correction  for  the  effect  of  tlie  wind, 
•rifling,  never  nnionutiug  to  more  than  a  few  yards,  but  in  the  deviations  a  few 
••tIs  very  inifMirrant. 
rh  the  exception  of  the  deviations,  the  tables  are,  as  already  stated,  very  satis- 
ory  t4»  nie.    The  observations  have  beea  uniform  and  have  fallen  into  unusually 
oth  curves. 

Kesi>ectful]y,  etc., 

ArsTiN  M.  Knight, 
Lieuteaanif  Inspector  Ordnance,  in  charge. 

CHIKF  of  Bl  RKAU  OF  OrdXANCK, 

Navn  Dtpartmmt,  Waehingtunt  D,  C, 

The  telephone  outfit  to  be  supplied  to  ships  for  establishing  communication  be- 
^©en  the  ship  and  f  Iih  Hhore  or  a  boat  consists  of— 

Twoormon^  miles  of  light,  but  strong  and  flexible,  double-conductor  cable,  and 
portab  e  boxes,  each  containing  a  magnetic  call,  a  two-point  switch,  and  a  speak- 
Aud  a  transmitting  telephone. 
...  nsing  the  apparatus  one  end  of  the  cable  is  run  to  the  shore,  sinkers  being  at- 
hed  to  the  ruble  at  intervals  by  means  4if  snap-hooks  to  sink  it.   To  prevent  the 
.ling  of  the  cable  by  the  ship  iti  swinging,  a  buoy  U  moored  just  outside  the  sweep 
the  ship,  having  on  its  moving  line  a  weighted  ring  through  which  the  cable  is 
Hed.    The  ring  being  let  go  nlips  to  the  bottom,  carrying  with  it  the  bight  of  the 
.le.   The  portion  of  the  cable  bclweeu  the  buoy  and  ship  is  tended  as  necessary 
Q  the  latter  swiugs. 
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(1)  For  meao  atmospberio  oonditions  by  tb«  formnlM 


(page  58,  Meigs-lDgOTsolPs  Exterior  Ballistics)  and  jy  8  =  Sv^Sq. 

(page  61,  Meigs-Ingersoll's  Exterior  Ballistics.) 
(2)  For  the  atmospheric  conditions  existing  at  the  time  of  firing  by  the  fonnolA. 


W 

Here  J  is  found  by  the  formula 

in  whiehy  Wq  weight  of  cnbic  foot  of  air  when 
Ther.  62©  F.  Bar.  30".00 

jr=weight  cubic  foot  uf  air  under  actual  atmospheric  oonditionsss,  .  ^ 

(pa{;e  37,  Meigs-IngersolVs  Exterior  Ballistics.) 
//=  Barometric  height. 

(=difi'erence  between  actual  temperature  and  standard  temperature. 
The  differences  between  the  theoretical  rnnges  as  above  determined,  liret  for  stand- 
ard and  second  for  actual  atmospheric  conditions,  give  the  corrections  to  be  applied 
to  the  observed  ranges  to  reduce  them  to  ranges  under  standard  atmospheric  condi- 
tions. 

These  corrections  were  applied  to  the  observed  ranges  as  previonaly  corrected  for 
wind. 

With  the  ranges  thus  corrected  a  curve  was  plotted,  in  the  usual  manner,  with  the 
angles  of  departure  as  onlinates  and  the  ranges  us  abscissfls,  and  from  third  car\'e 
the  angles  of  departure  were  taken  off  for  every  100  yards  of  range. 

With  the  unglcsof  departure  thus  found,  the  remaining  velocities  and  angles  of  fall 
were  calculated  for  every  &00 yards.  (Exterior  Ballistics,page58,formul8S  47  and  48), 
and  found  by  interpolation  for  the  intervening  points, 

A  second  curve  was  now  constructed  with  the  angles  of  elevation  as  ordinates  and 
the  ranges  corresponding  as  abKcis^a;,  and  from  this  curve  were  taken  off  the  angles 
of  elevation  for  every  100  yards  of  range,  and  also  the  range  for  every  30  feet  of  ele- 
vation. 

The  times  of  flight  were  flxed  partly  by  observation  and  partly  by  oaloalatioiiy  Ihe 
theory  and  practice  being  found  to  agree. 
The  formula  used  was 

in  which 

FF=weight  of  projectile. 

d=diameter  of  shot  in  inches. 

3=anglo  of  departure. 
(Page  5i  and  tables,  Meigs-Ingersoll's  Exterior  Ballistics.) 

The  deflcctious  were  taken  from  the  chart  and  corrected  for  force  and  dirootion  of 
wind  by  the  formula 

C=ABtan  a 

in  which 

^=correction  for  wind  in  direction  of  line  of  fire, 
(already  found  and  applied  to  range.) 

2;=ratio  between  areas  of  transverse  and  longitudinal  sections  of  prqj^etllai 
a=augle  of  wind  with  line  of  lire. 

A  curve  was  constructed  with  the  deflections  thus  obtained,  and  from  it  the  defleo- 
tioiis  are  taken  off  for  every  hundred  yards. 

With  regard  to  these  tables  as  completed,  I  would  say  that  they  ar^  very  aatisfbe* 
tory  to  mu  except  in  one  point  of  doviationa  These,  as  observed,  were  not.regQlar. 
and  the  column  embodied  iu  the  table  is  the  result  of  much  more  upproximatiDg  and 
smoothiu^  up  of  curves  thun  [  urn  able  to  accept  without  placing  n{>onreoonl  astate- 
ment  of  the  fact.  This  is  a  trouble  which  is  mnrpt  or  less  inherent  in  the  natare  of 
our  range  and  of  the  situation  of  the  station.  We  aro  compelled  to  take  advaatage 
Tor  tiring  on  occasion  when  the  range  is  clear,  and  can  not  choose  such  coaditions  of 
weather  as  would  be  most  suitable,  though  of  course  no  firing  is  done  on  di^ra 
spicnously  unsuitable. 
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TlMobservution  of  a  spliiHli  ro  larp'  as  that  niailp  by  a  r)-in<;h  projectile  is  snbject  to 
inac€nracy,  from  the  inipossibility  of  <;rttin&r  all  lines  to  eoiivor^e  at  the  center.  In 
qnnntitieMOS  hir;rcas  an*  the  ran^eH,  this  and  erroni  ronuected  with  the  variations  in 
tbe  direction  au4l  force  of  the  wind,  and  in  the  correction  for  the  effect  of  the  wind, 
ara  crifliufi:,  never  anionutiug  to  more  than  a  few  yards,  but  in  the  deviations  a  few 
yanUid  v<«ry  ini)M»rtant. 

With  the  exception  of  the  deviations,  the  tables  are,  as  already  stated,  very  satis- 
factory t«»  me.  The  observations  have  beea  uniform  and  have  fallen  into  unusually 
•luooth  curves. 

KesiMfctfully,  etc., 

AtTSTiN  M.  Knight, 
Lieate'Aantj  Inspector  Ordnanccy  in  charge. 

Chief  of  Bureau  of  Ordxanck, 

Xarif  Dt  part  men  t,  jyashington^  D,  C. 

The  telephone  outfit  to  be  supplied  to  ships  for  establishing;  communication  be- 
tween the  ship  and  the  shore  or  a  boat  ctniKiMts  <»f — 

Two  or  more  miles  of  li;;ht,  but  stron;;  and  Ib'xible,  double-conductor  cable,  and 
two  portab  e  Ixtxen,  each  containing  a  magnetic  call,  a  two-point  switch,  and  a  speak- 
me  ami  a  transmitting  ttdephone. 

In  nsing  the  apparatur*,  one  end  of  the  ciible  is  run  to  the  shore,  sinkers  being  at- 
taehefl  to  the  cable  at  intervals  by  means  (if  snap-hooks  to  sink  it.  To  prevent  the 
fonliug  of  tbe  cable  by  the  ship  in  swinging,  a  bnoy  is  moored  just  outside  tlie  sweep 
of  the  ship,  having  on  its  moving  line  a  weighted  ring  through  which  the  cable  is 
pamed.  The  ring  l>eing  !«•(  go  slips  to  the  bottom,  carrying  with  it  the  bight  of  the 
cable.  The  portion  of  the  cable  belweeu  the  buoy  and  ship  is  tended  as  necessary 
when  the  latter  Hwiugs. 


Ka  8.— BUREAU  OF  COKSTRUCTIOIT  ASD  EEPAIB. 


Navy  Department, 
Bureau  of  Construction  and  Kepaib, 

October  31,  1888. 

Sir  :  In  obedience  to  the  Department's  instructions  1  have  tlie  honor 
to  submit  my  annual  . n^port  tor  the  ti seal  year  <*ndin^  June  30,  1888, 
showin^^  the  work  performed  and  the  amount  expended,  together  with 
estiniates  of  the  amounts  required  for  the  purpo^se  of  the  Bureau  for 
the  fiscal  year  ending?  June  30,  1890. 

The  estimates  tor  the  expenses  of  this  Bureau,  as  given  in  the  state- 
ment marked  A,  are  in  aceonhuice  with  existing  hiws. 

An  estimate  is  submitted  for  a  chief  draughtsman  of  this  Burean, 
this  rating  having  been  for  several  years  allowed  in  the  Bureau  of 
JSteam-?Ongiueeriug. 

Mr.  William  T.  P()well,the  present  head  draughtsman  of  this  Bureau, 
is  in  every  way  qualitied  for  this  position,  not  only  for  bis  ability  to 
make  the  calculations  and  c;irry  out  the  practical  work  required  in  one 
holding  so  respimsiblo  a  position,  but  also  that,  from  his  long  experience 
in  the  designing  ot  meu-ot  war,  his  opinion  is  of  the  greatest  value  iu  all 
that  pertains  to  their  fitting  and  equipment. 

The  establishment  of  the  rating  of  chief  draughtsman  and  the  ap- 
pointment of  Mr.  Powell  to  that  position  would  be  an  act  of  justice  to 
one  whose  long,  faithful,  and  eiliciiait  services  at  a  small  rate  of  remu- 
neration entitle  him  to  a  substantial  advancement. 

The  estimates  in  statement  marked  C  is  for  the  pay  of  clerks  and 
writers  at  the  several  navy  yards  whose  services  are  indispensable  for 
the  proper  and  systematic  prosecution  of  the  work  which  is  required  to 
be  done  at  the  yards  by  the  Bureau. 

The  estimate  marke<i  B  is  for  the  general  repair  of  vessels  at  navy- 
yards  and  on  foreign  stations,  purchase  of  stores,  materiaU  machinery, 
rights  of  patent  articles,  and  tools  of  all  kinds,  (ireservation  of  materials 
and  stores,  and  for  the  general  care  and  protection  of  the  Navy  in  the 
line  of  construction  and  lepair;  an<l  the  estimate  marked  D  for  the  hulls 
and  outfits  of  new  vessels,  and  the  improvement  of  the  plants  at  the 
navy  yards. 

The  Bureau  recommends  the  immediate  construction  of  experimental 
works  to  cost  $(>0,()00,  for  use  in  the  determination  of  the  resistance 
and  other  qualities  of  ships  by  in(»ans  of  nnxk'ls. 

8uch  tanks  as  are  recommen<l(Ml  now  form  an  invaluable  and  impor- 
tant part  of  the  ship-designing  branch  of  foreign  naval  establlHhmeotSy 
and  the  Bureau  is  convinced  of  their  permanent  value  iu  designiog 
high-speed  vessels  and  iu  analyzing  the  results  of  ships'  trials. 
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The  svstoni  is  in  tlioory  coin])iiratively  simple,  l>ein<r  that  of  towing 
a  paraitiuo  inodul  of  10  h'vt  in  len^tli  in  a  covered  tank  about  3(H)  feet 
lon^,  anil  mea^nrin;:  the  leMstance  at  did'erent  speeds.  The  models  l>e- 
inH  made  of  paralline  and  beinjf  .shaped  by  machinery  are  very  eheap, 
but  the  dynamometrical  apparatus  is  costly,  bein;^  of  exceeding  delicacy 
and  in  all  respects  automatic. 

The  En;>lish  Admiralty  have  had  such  experimental  works  in  opera- 
tion since  l.s74,  and  the  eompjiratively  few  publications  of  the  investi- 
gations nnide  by  the  eminent  Messrs.  Froude  are  of  inestimable  value 
to  naval  architects. 

The  system  is  of  such  economical  value  that  Messrs.  Wm.  Denny  & 
Bros.,  ship-builders,  of  Dumbarton,  Scotland,  have  established  similar 
works  for  their  sole  use. 

The  sloop  of  w.ir  Hartford  is  likely  to  be  condemne<l,  because  the  cost 
of  her  repairs  exceeds  the  2(1  percent,  limit,  unless  the  act  passed  by  the 
Iloust*  of  Representatives  authorizing  her  repairs  becomes  a  law.  She 
was  built  at  the  Huston  navy-yard  in  1S,>8,  and  is  now  at  the  iiavy-yard, 
Mare  Islaml.  She  is  a  screw  steanu  r  i)f  about  2,000  tons  displacement, 
223  feet  lon;r,  44  teet  wide,  and  draws  18  feet  (i  inches  of  water.  I  nnide 
a  |KM*sonal  examination  ot  this  vessel  about  a  year  a^o  and  found  that 
hei'  live-oak  frames  above  and  below  water  <ire  sound.  I  am  of  the 
opinion  that  she  can  be  repaired  wilhin  the  amount,  8175,000,  called  for 
by  the  Bt>anl  of  Survey.  She  would  then  be  valuable  for  service  as  a 
cruiser  for  several  years.  Her  past  record  as  Admiral  Farragut's 
tlag-ship,  victorious  in  battle  both  over  iron  dads  and  lorts,  not  only 
endears  her  to  the  American  pe(»ple,  but  w  hen  she  has  outlived  her  use- 
fulness as  a  cruiser  she  should  be  preserved  as  a  receiving-ship  as  a 
monument  of  her  past  achievements. 

Appended  hereto,  marked  K,  is  a  list  of  the  vessi'ls  which  have  been 
repaire<l  at  the  dillfrent  navy  yards  during  the  liscji I  year  1887-88 ; 
aUo  a  statement,  marked  F,  ol  the  expenditures  under  the  ditlerent  ap- 
propriations during  the  year. 

The  adaptability  of  the  monitor  to  the  coast  d<*fense  leads  me  to  call 
again  your  attention  to  the  single  ttu  reted  monitors  in  the  possession  of 
the  IJnileil  States.  They  are  n<»w  a  considerable  expense  to  the  Navy, 
as  they  must  be  taken  care  of,  an<l  not  being  in  itroper  repair  they  are 
of  but  little  use  to  the  country  in  their  |tresent  condition. 

Appended  hereto,  marked  (i  is  a  list  of  the  vessels  of  the  Navy, 
divided  into  groufis  under  the  heads  of  *^\iinored  vessels,"  Steel  ami 
inin  armored  vessels,"  Wooden  steam  vessels,"  Sailing  vessels," an<l 
"  Tugs." 

AH  the  tugs  now  belonging  to  the  Nnvy,  as  will  be  seen  from  the  ap- 
pended tables  of  tugs,  are  old,  moNt  of  them  bt  ing  relnis  of  the  late  war; 
they  are  unhandy  and  nn-niliMl  to  the  neeils  of  our  navy-yards,  ana  re- 
fpure  expensive  rei»airs  lioni  \ear  to  year. 

Tliere  slmuid  be  built,  for  n>i»  in  tov\iiig  and  other  purposes  at  the 
navy -yards,  G  tugs  of  about  200  tons  displacement. 

Appended  heivto.  marked  11,  is  a  slatniient  of  the  con<lition  of  the 
various  vessels  now  btiildmg  for  the  Navy,  untler  contract,  Uj)  to  Oc- 
lul»er  1,  1888. 

To  give  ellect  to  the  clause  in  tin*  act  <d'  August  .'5.  1S8  »,  ai)nropriat- 
iiig  $1.10,000  for  tin*  ]tureh:i>e  of  tools  tiu*  .ship  building  plant,  boaids 
were  appointed  to  tlecuit*  n|»on  the  eliar;ieter  and  location  of  tools  in 
the  construction  <lepaitnu*nt  of  the  navy -yards  at  New  York  ami  Nor- 
folky  675,000  being  allotted  to  each  yard.    These  tools  are  now  being 
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delivered,  and  we  shall  soon  be  in  possession  of  two  yards  well  equipped 
for  huililiug  steel  and  iron  vessels  of  war  of  every  size  and  type. 

The  navy-yard,  Mare  Island,  being  the  only  one  on  the  Pacific  coast, 
is  now  being  fitted  with  a  complete  outfit  of  modern  ship-building  tools. 

The  climate  is  such  that  it  is  perfectly  practicable  to  conduct  ship- 
building without  the  shelter  of  ship-houses,  which  are  expensive,  both 
in  first  cost  and  repairs,  and  do  not  favor  rapidity  of  construction  or 
excellency  of  workmanship,  on  account  of  the  darkness. 

The  temperature  in  winter  is  never  cold,  nor  in  summer  is  it  warm 
enough  to  make  outside  lahor  uncomfortable. 
Plans  are  now  being  prepared  for  the  location  of  the  necessary  plant 
I  am,  sir,  very  respectfully,  your  obedient  servant, 

Theodore  1).  Wii.soN, 
Chief  Construciorj  U.  8.  iVary, 

Chief  of  Burea. 

Hon.  W.  0.  Whitney, 

Secretary  of  the  Navy. 
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S$timat€9  of  appropriations  reqnired  for  the  service  of  the  fiscal  year  ending  June  .V)f 
l&JO,  bif  the  Bureau  of  Cornttr action  and  Repair. 


Detailed  objects  of  expenditare,  and  explanationa. 


!  E«tim«ted  ! 
amuii III  which 

:   will  bo  1***^^;**^ 

required  f.»r  l^„J?^I^*  , 
eacfi  detsiilod^"^:»^^?,!P»* 


object  of    I  y;  k^-: 


year  ending 


A^ALARIEa. 

Chief  clerk  (appropriated)   

One  iir«ii:'ht<«'iian  (appropriateil)  

One  aiwiNUDl  di«u»:hi«nian  (aiipropriateil)  

One  aMiiMiJiiit  di-HiitibtMiiian  <:ip|inipi  iattid)   

l>oe  flei  k  ordami  fuur  (appiupritttttii)  

Un«  cirtik  iif  ehuM  thi-e«i  juppni  riuted)  

One  elerk  of  claM  two  (uppi  opriated)   

One  uIiM  k  of  cUim  one  (.ippnipriatfd)   

One  aaitiaUint  meHiteiitCfr  (appn»pnatud)  

One  lahfirer  (appnipi-iiiteil)   

One  chief  diauKiitituun  (Hubuiitti'd)   

(The  larcely  increase*!  amount  of  work  of  a  profeMional  natnre  com- 
Sascintiithe  tlmii:;htiD'Z-nN>iii.  in  tronnei'iiiin  with  building;  onrnew  Navy, 
rl««ily  demon otratva  thu  uect-Mtity  fur  a  c>  i<-f  <lranKhlHiiian.  who  can  bt^ 
hi*ld  f>-!i|N»nHible  fur  tlin  pin|H'r  i^erforninnr^  ofthediiticH  oi  the  other 
«lr4ii:;hlMn«'n  1  eatnestly  requeitt  that  tho  Bureau  bu  alloweti  a  chief 
dnuj^htiunan.) 

B-CONSTKUCTIOX  AXU  RSrAIK  OF  VEbBELS. 

Preaerration  and  completion  of  veaHela  on  the  atockn  4nd  in  ordinary  ; 

{»urchMe  of  mateiiula  and  nt -res  of  all  kinds,  and  patented  articlen; 
or  aleam  Mt«'erurH,  pneumatic.  Mt«M*rera,  Htoaiu  capHt.uia,  Hteaiii  wind - 
laMea,  and  other  ateiiu  auxitiiirleit;  labor  in  navyyanla  and  on 
foreiun  htttioni*;  puit'ha-e  of  niai-hinery  and  toola  fur  uae  in  ahopn  ; 
wear,  toar.  and  repair  of  vonseU  afloat,  and  lor  ):eueral  care.  IncieaHe 
and  prutectiou  of  the  Navy  in  the  line  of  construction  and  repair ; 
faMddontal  expt^naeH,  audi  a'a  adveitinint;.  freight,  foreign  ptwta^ie.  tel- 
ejcniui*.  phot(»Kraphinti:,  bookH.  plana,  HUtioni*ry,aud  inatrumeuts  for 
dimagkitinjg-ruom  (appropriated)   


Ii.  8oa.  00  ! 

1,W)0.(M)  , 
l.tftO  00  < 
1,  400. 00 
I.  800.  no 
I,  too.  IK) 
1, 4IK).  00 
1,  iOO.  »)0 
720.00  ' 
000.00  . 
2,500.00 


16, 4(^0.  00 


|13. 880.00 


C^IVIL  EeTAIILIflilMKNT. 

At  the  nary-yard,  Portamonth,  X.  II.  (appropriated): 

Onu  cleric  tonaTil  coiii«ti  ucior  

Two  writeri<,ai  $1,017.1'.%  Oiich  — 

At  the  n»vy>> aril,  BoNlf>n.  MaHn.  (appropriated): 

One  cliTk  to  the  naval  conHtnicior  

At  the  navy-yani.  BriMtklyn.  N.  V.  (appropriated)  : 

One  cleric  in  uaval  ciHiKlrucior  

Three  writeri*.  at  |1.0!7.2.'»  each  

At  nary  •yanl.  Lea^ut*  I-land.  I'a.  (appnipriatcd) : 

One  cloik  to  naval  conittnicior  

Atnav>-yard.  Waahiniiton.  I).  C.  (appn)priatedi : 

Ono  vierk  to  nav.tl  conHtnictnr  

At  Davv  >ard.  Norfolk.  Va.  (appiopriatcil): 

Ono  clerk  t*»  n.ival  constructor  

Two  writeni.  at  11.017  25  each   

At  navy-yanl,  Peuaacola,  Fla.  (appropriated): 

One  wriliT  

Atnavy  xanl.  Mare  Irtland,  Cal.  (appropiialeil) : 

One  clerk  to  naval  couHtnictor  

Two  writera.  at  $1,017.;!5  each  


t). 

Inproreroent  of  the  plant  at  the  navy-yard.  New  York  : 

Addiiional  tools,  other  than  tUuiH'  hcietoloie  auth«iii/ed,  rrquireil  to 
further  ini pro v»  the  coud I ri ON  of  the  yaid  fur  huildm;:  ami  im  pair 

iug.  iron  and  Ht«-el  aliipa  (apprnpriali-dr  

Inprovvment  i>f  the  plant  at  tlie  navy-\aid.  New  York  : 

Coaatniction  of  experimental  rank  I'oi  n-^e  in  tlied>lermin:itiiin  of  tho 
rMiatance  and  otliorqualitieH<it'<«liipr«  b\  ni«-aii'tornio<lelH  (Hiibinitl«d) 
ImprOTemont  of  plant  at  th<-  ii-ivy-yanl.  Norl'olk.  Va: 

Additiiiuat  toola,  other  lh;in  th'ine  heietoloiv  authorizi^l.  required  to 
further  impntve  the  cimdirion  of  tiie  van!  t'tu  l)iiil.Siiic  and  repair-  | 
log  Iron  and  ateel  ahipit  (  ippnipnated)  ; 

INCRF.AKB  OF  TIIR  NAVT.  | 

Ob  aeeoant  of  hnlla  and  outflts  of  new  ahips  hciotofore  author ized  by 
Congreea  (appropriated)  


900,000.00 

825,000.00 

1,400.(V0 
2,  034. 50 

1, 400. 00 

l,4on.oo 
3,orii.7:» 

1,  400. 00 

1,400.00 

1,400.00 
2, 031.  :>o 

1.017.  25 

$1,4rK).00 
2,0:14  50 

10.972..'iO 


50,  000.  00 


CO.  000.00 


50,000.00 


8.  S40,  000. 00  : 


$19,972.50 
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Q.-^TabUt  of  reMelf 
ARMORED 
Double 


it 
it 

36 


I 


! 


I 


AwiltlBje 

tby. 


ft 

r 


fY.  in. 
1«  i 


lUimtODoasoh..  ...  do 


iS74j  „,do  - 


...  dE^  


IBM 

iaT4 


Bktfi 


Cramp r3ii!:ia<  1- 

pbiu,  r.i^ 


U.    S,  Davy-jardi, 
N«ir  Yatk, 


..id. 


2^    m    li  11 

li  11 
i  U 


ISO 


^1 


30 


leiB 


10901 

mm 


H  11 

2i% 


11  e 


SnCQLB-TUKKITBn 


Slttfcb^turrated 


Qt,um  

Lobtph  


do  ... 

.do ... 


.do . 


1SG2, 

1  ! 


1B62 

\ 

1102 
1883 


SpovdoDB  Miwni, 

Dm  nil  hue,  Ryun  & 
S*cflr,  Jersey  City* 
N,  J. 

IlftT  rifion  L  a  r  i  D  g , 

JuliQ  E 1'  1  r  n  HO  n, 
Rmoklyn,N.  Y. 

.....do,....  


Ji^rrtev  City,  K.  J, 
JtiliD        r  i  r  H  Fi  [i  d  , 
iJiiioljyu,  X.  Y. 

Brouklyn,  H. 
Mil  em  OTMnwood, 


In  onll- 


..  do  .....23* 
...do  .....;2Da 
...do  -i...  200 
...do  ...  200 

..  dfl  'm 

...do  30O 

...do  .....ISOO 


I3| 

13  i 

%m 

m 

U  0 

Nl 

n  « 

' 

i& 

tl « 

1 

4ft 

11 « 

iMi, 

40 

n  fl 

vm 

m\ 

13  0 

2m 

im 

m 

13  « 

4fi 

11  e 

4« 

11  e 

M 

11 « 

1= 

40 

11  fl 

m 

iH 

lai 

1 

•DooktrUL 


t  Froe  loate  trial. 
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Type  of  engineB. 


Twln-iirrew  hori- 
iobUI  coiopound. 


Batteries. 


13      4  10"B.L.R.. 

I 


TwIn  nGrf w  incUo-   10. 5   do 

oil  ooaipound. 


.  do. 


Twin-screw  hori-  :  12 
I    soiiial.  triple  ex-  ' 

....do   12 


12  .....do.. 
...do  .. 


TwlD-WTfw  rertl- 
Ml.  triple  espaii- 


...  do  . 


17 


2  6-p«lr«.  K.  F.. 

2  3-ptlrH.  K. 

F..  2  37»» 

K.C..2Gat- 

liii.  A. 
2  0-i>di"».  K.  F., 

2  a?--  R. 

C.    2  Gat- 

...do  


Armor. 


=  il  la 


12"  !  Ill" 


I 


..dii  |. . 


.do. 
.do. 


2  VH' 
6  8' 


B.  L.  K. 
B.  L.  U. 


4  10"  H.  L.  K. 
tf  tt"  ii.  L.  B. 


4  C  |Mlr  B.  F.. 
H  :{.|idn*..4  1- 
]»ilrrt  ,  4  :i7""" 
K.(\,  2  Gat- 

4  (i]»din..  8  3. 

IhIik.,  4  :<7"'" 
:.('..  4  G.it- 
liniTH,  J. 
p(l|-rt. 


12" 


Hi" 

llj" 
llj" 

lU"  \} 


Dateof  aetanthor* 
j    izing  boildioic. 


,^flr.3d.*85.Aaff.3d, 
I   '86.  Mar.  3d,  ^87. 


I  1! 


.Mar.  3(1/85.  Ansr.  3d, 
{    86,  Mar.  3d.  '87. 


Mar.3d.'85.Aiiff.3d, 
I   '8G,  Mar.  3d. '87. 

!Mar.34l.'85.Au2.3d, 
I   '86,  Mar.  3d, '87. 


'Mnr.3d/85.AuK.3d, 
I    WJ,  Mnr.  3«l,  '87. 
12"    12. 376. 000  A  uguat  3,  1886. 


I 


11"  I  lOJ"  2.844,503 


Do. 


MOMTOIW. 


!  Siocl^'Acrew  granN-  5.0  2  15"  S.  B. 
,  biippfr. 

!  do   5.G  ....do  


5.6 


....do   6 

....do  ;  6 

...do   :).< 

I 

...do  

....do  

....do  

....do  

...do  

....  do  ......... 

...do  

...do  


5.6 
5.fi 
5.7 
5.0 
G 


...do  . 
...do  . 
...do  . 
..  do  . 
...do  . 
...do  . 
...do  . 
...do 
...do  . 
..  do  . 
..  do  . 


. .  None  . . 
 do  .. 

 do  .. 

 do  .. 

do  .. 

 do  .. 

 do  .. 

do.. 
..'....do.. 
..'....do.. 

 do  . . 

..  ...  do  .. 
..  ...  do  . 


10" 
11" 


'020,  582. 24  April  17, 1862. 


013,  104.98 


Do. 


0" 

lU" 

022, 961 22 

Do. 

5" 

IJ" 

427, 706. 78 

Do. 

5" 

11" 

1 

4J2,706.73 

Do. 

it' 

11" 

422. 726. 2H 

Do. 

5" 

lu" 

135. 374.  .'•.5I 

Do. 

W 

10" 

628. 879, 27, 

Do. 

5" 

11" 

423,  027.  49^ 

Do. 

5" 

11" 

413,515. 14 

Do. 

5" 

11" 

403,091.3T| 

Do. 

5" 

11" 

171.09 

Do. 

5" 

10' 

013, 327.  84 

Do. 
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G.— Taft/ct  of  vesseU  of  fJke 
UXAKMORED  STEEL 


Name. 


Chicago 


Boston. 


Atlanta.. 
Dolphin  . 

Newark  . 


Charleston. 


Baltimore. 


Philadelphia. 


Sun  Francisco  . . 
Yorktown  


Petiol  . 


Concord  . 


Tj-po. 


Protorted 
cruider. 


,  do  .... 


Where  built. 


18«3 


Feet.\Ffrt  Fret 
Koach's  ,  Commissioned.     3i5  I'J 


im     .do   !...  do  . 


do.... 


Dinpnt  c  h 
vessel. 

Protect  ed 
ci  uiser. 


18d:j;....do  I...  do  . 

Isa^j.-.-do   i...  .do  . 

Crump's 


.do  ....  :1887 


.-I 


do  |1887i  Cramp's 

I  i 


Union  Iron 
Works. 


.do  ll888l....do  . 


 do  18881  Union   Iron   do  

I      I  Woiks. 
Gunboat. .  1 1887  Crump's   Luuncliuil. 


Building. 


I 


270 


310 


42   I  17 


I 


Ton  a. ' 
4,;>0ti'  •5,084 


3,  ISO  -3.7*0 


I 


do  . 


ColiimUinn  Iron 
Works,  Balti- 
more. 


 do          IKS."  N.  F  f'almer.  jr., 

Ac  l.'o..  ChfS- 
i  t.M-,  Pa. 

Bennington  |  do  188*;.  ..  th>  

Vesuvius  ■  1^87,  ('lamp's  

I 


First -clnRs  tor- 
pedo boat. 


I 

 18S^.  lIciTi'sbtar  M;>n- 

II  fa  el  u  rin  j: 
C  oiii  nn  n  v  , 
liri.stol,  II.  I. 


I 


..  do  . 


Building 


. .  do  

Keady  for  trial, 


Building . 


aiA 

m 
in 

230 


42 


m 


4a 


Hi 


4g| 


9« 


17  's^^m^'  t^w 


161 

m 

m 
u 

14 


3,  "an  §7,(»0i 


1. 700 


»D0  41,  too! 


\ 

1,700^1441^ 
7151  :»  I 


80]  gsi 


"  Indicated  horse-power  on  trial.  •    *  CiUflmntif  d  sperd.  D  EstlmitM  ap^cd  by 

t  £stimate<l.  ^  (juaruutitd  iudicated  horse-power.  bidder. 
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iry— Oontinned. 
3K  VESSELS. 


r  engines. 


rew  com- 


crew  hnri- 
al  cuiu- 


crew  ver- 
fiinpouud. 

rew  lioii- 
,iiipl«)  ex- 


rew  hori- 
al  cum- 


:rew  hori- 
I,  triple  «ix- 

Ml. 


Batteries. 


14.  U 


K.O 


Main. 


Af^"  B.  L.  R. 
«  C"  11.  U  IL 
2  5"  B.  L.  It. 


2  B.  L.  It 
6  G"  b.  L.  K. 


Secondary. 


I 


J    Tot«l  I 


2  C-par.  R.  F  . 
4  •IT--  K.  C. 


I  I 

■  IG.  33'  Suiiu?  Bdh- 

!  low. 

I  16.  5  1  ti"  B.  L.  It 

I 

:  18. 0  .  1-.:  6"  B.  L.  R 


18. 0     2  S"  B.  L.  R 
6  G"  B.  L.  It. 


19.0     4  8"B.  L.  R. 
6  0"  B.  L.  K. 


la.O    IJC  B.  L.  K. 


I  134)  '  <l«>  

I  18.0     6G"  B.  L.  R. 


crfW  hori-    13.  C  i   4  6"  B  L.  It 

a  1  c  u  ui  • 

L 

•rew  hori  16.0  Sunic  an  No.  1 
Ltripltfox-  I 


:  2  iiT--  It.  c. 

2  I  imIi.  It.  F. 
!  2  Cr.it  iu.ii. 
I  2  (;itttiii>;8  .. 
:  2  G-pilr.  R.  F. 
i  2  :J  iMii  .  R  F. 
I  2  47"-  R.  (;. 
I  2  a;*"  K  c. 

■  2  l-p.lr.  It.  K. 

.  SillllU  UH  BOK- 

tmi. 

1  4  IT—  R.  C  .. 

2  «-|Hlr.  It.  F. 
.  2  (iailiuuH. 

4  G-ptlr.  R.  F  . 
'  ;{  :j7"'"  It.  ('. 

2  I-pilr.  R.  F. 
,  4  :<-pdr.  It.  F. 
!  4  (i.iiliii;;ii. 

4  G  pdi.  It.  F  . 

4  :i7"""  R.  C. 

2  li-p.ii.  IJ.  F. 

2  1  p.lr.  R.  F. 

2  Cjalliii);^. 
I  2  (iailiiijXH  .. 
I  4  G  p«lr.  R.  F. 
;  2  3  p.li.  R.  F. 

2  I  pdr. 
I  4  37""-  It  r. 
I  4  G-|Mlr.  K.  F  . 
I  4  3  p«lr.  R.  F. 

2  l-jMlr.  i:.  F. 

•i  37"-'  R.  C. 

4  (futliiiji;'*. 

S.uiM'  a.n  rhila 
«lt'lpliia. 

2  <t.itliiii;rt  . . 

2  G-pdr.  K.  F. 

2  3  pWr.  R.  F. 

1  l-p.lr.  K.  F. 

2  37'"-  K.  C. 

2  3  p  lr.  K.  F  . 

1  I  pilf  .  II.  F. 

2  37  "-  R.  C. 
2  (;ailiii»;i. 
S.I  nti  Vork- 

town. 


Lull  Hn<l 
machin- 
ery. 


$889,000 


619, 000 


617.000 
3i:>,  000 


buildiiig. 


Mar.  3. 1883 


Sam  e  as 
Chicago. 


....do  ... 
..  do  ... 


Contract 
si^Uird. 


1,218,000    Mar.  3, 188G 


J 

1,017,0  .10   Mar.  3,1885 


July  26, 1883 


July  23, 1833 


...do  

....do  

Oct  27, 1887 


Dec.  28.1886 


I,  32->.  000    A ng.  3. 1880  ;  Dec  1 7, 1886 


1,  3.'»0,  000  j  Mar.  3, 1887  .  Oct  27. 1857 


iVfW  rerti- 
ipleexpau- 


srew  ver- 
qniidruptu 


ir,.o 
20.0 


...do  

3  d  y  nam  i  t  «i 

j:  11 II M  ,  ifi  ' 

c.il  liter. 

8  ftiitoniohili' 
torpfd(M-8. 


do   

2  3. pdr.  K.  F  . 

1  1  pdi.  K.  F. 

2  37  "'-  K.  C. 
2  Oatlinz-*. 

2  G-ptlr.  R.  F  . 


1,428.000  I  ...do   I  Oct 26, 1887 

4j:»,  000  •  Mar.  3.  18rtj  '  Jan.  31,1887 


247,000  ;....do  


400, 000 
a3jO,  000 


Mar.  3,  le87 


Dec.  22, 1880 


Xov,15,1387 


Jfof. 


.do  I  ...do  . 


Ang.3, 188(5 ;  Feb.  11,18<n7  I  12 


82,7.'>0    ...do          i  Mar.  1, 18AJ 


a  Including  dynamite  guns,  etc. 
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Q.—Tahles  of  vesaelt  of  tkt 

UXAKMORED  STEEL 


ClurleAtqn- . 


Concord  j 


Protrrted 


wiiein!  built.. 


si: 

r  ^  ^ 


laas 


UU  w 


Dfmefnifoiiii, 


nn1(»n  Iron 


...do  .... 


Beuningtou   do  ISHS 

VesuviuH  '  


Fir«tclaRR  tor- 
pedo boat. 


188? 


Wilt  |£«^  Buhi- 

N.  F  Palmer,  jr., 
At  Ct>.,  Cbt'B- 
tei.  l*n. 

. .  do  

Cramp'H  


Ilern'shotf  Man- 
II  f  11  c  1 11  r  i  n 
('  oin  on  n  V  , 
lirihtol,  K.  I. 


Buildltl|it.. 


. .  do  


Build{|r|;« 


m 


ST* 
240 

310 


ai5 


315 


17S 


m 

Mil 


135 


19 


46| 


1^1 


17 


3,189,  *3.7» 


1*1 

18! 


u 

14 


14 


3,730  57,000. 
j  I 


v»  i 


m 


f 


"  Indicated  horse  power  on  trial.  •    *  Cruarantit  d  speed.  ||  Entimtted  np^cd  by 

t  Estimated.  §  (iuaran tied  indicated  horsc-iM)wer.  bidder. 
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irf — Continned. 
VESSELS. 


FeogineB. 


rew  com-  ■ 
.oTerhead  > 


crew  hori- 
al  cuiu*  i 


Batterirs. 


Total 


Maiu. 


crew  ver- 
vuipouud. 

rew  hoii- 
,tiipl«)  ex- 


irew  hori- 
al  cuni- 
L 


rmw  hori- 

I,  triple  «iX- 


14.  u 


K.O 


16.  aa, 

16.5 


4R"  B.  L.  R.. 
H  0 "  II.  L.  IL 
2  5"  B.  L.  K. 


2  B.  L.  R 
C  6"  b.  L.  K. 


Saini*  us  Boh- 
toil. 

1  6"  B.  L.  11 


16. 0    1-.:  6"  B.  L.  R 


18.0  ,   2S  "  B.  L.  R 
I   6  6"  B.  L.  K. 


4  8"  B.  L.  R 
6  0"  B.  L.  K. 


19.0    IJC  B.  L.  K. 


I  134) 
i  16.0 


...do  

6G"  B.  L.  R. 


OTPW  bnri-  I 
al  cum-  ' 
L 

WW  hori- 
I,  triple  ox-  I 


13.  C  I    4  6"  B.  L.  R. 


16.  0    Sunu*  as  Xo.  1 


Secondary. 


2  C-pdr.  R.  F  . . 

4  47"«  K.  C. 

2  :J7-»-  R.  (;. 

2  I  pill  .  R.  F. 
:  2  Gat  in.s. 
I  2  (iatliiijis  .. 
:  2  «.p«lr.  R.  F. 
i  2  .i  piii  .  R  F. 
i  2  47—  R.  (;. 
I  2  37-"'  R  C. 

2  1-pdr.  R.  V. 
,  Saiiiu  as  Bus- 
I  ton. 

4  47—  R.  C  .  - 
1  2  «-|Hlr.  R.  F. 
i  2  (iailiuuH. 
i  4  «-|Mlr.  IL  F  . 

A  :{7-'»  li.  (.'. 

2  I  p.lr.  U.  F. 
,  4  H-|k1i.  R.  F 
.  4  (i.iiliu};«. 

4  0  pflr.  IC  F  . 

1  R.  c. 

2  3-p.li  K.  F. 
2  1  p.Ir.  li.  F. 
2  GuiliiiKs. 

•  2  (iatliii^H  .. 
I  4  i;-pili  .  R.  F 
;  2  3  p.h.  K.  F. 

2  I  pilr. 
i  1  37""»  R.  ('. 
;  4  0-|Mlr.  K.  F 
I  4  3  ptir.  R.  F. 

2  l.pilr.  i:.  F. 

3  37      R.  C. 

4  (fatliii^-4. 

.  S.iiiif  a.H  rhila 
I  (Iflpliia. 
-  2  <  i.itliii;;H  . . 

2  G-pili.  K.  F. 

2  3  p.lr.  R.  F. 

1  l-p.lr.  K.  F 

2  37—  K.  C. 

2  3  p  lr.  U.  F  . 

1  l-ptlt  .  \l.  F. 

2  37  "™  R.  C. 
2  ((.iiliii);^. 
S.uiM*  AH  Vurk- 

tow  11. 


iVfW  verti- 
ipleexpiiu-  i 


sww  ver- 
qnadrupio  i 


ir..o 
20.0 


...ilo  

3  (1  y  II  a  III  i  t  H 
jruiis.   !.'» ' 

8  Aiitoniobilc 
tui  podocit. 


2  3  |Mlr.  11.  F 

1  1  p<li.  K.  F. 

2  37  "»  K.  C. 
2  (Jailing-*. 

2  G-p.lr.  li.F  .. 


t'outrat-t 
Vi*t%t  of 
Lull  Hiid 
muchiu- 
ery. 

Dat^  of  act 
uuthoiiziu;^ 
buildijig. 

Contract 

a  9 

$889,000 

Mar.  3. 1883 

July  26, 1883 

Mom, 

010, 000 

Sam  e  as 
CUicago. 

July  23, 1833 

617.000 

....do  

...do  

3i:>,  000 

...do  

— do  



1,218, 000 

Mar.  3. 188C 

Oct  27, 1887 

24 

1,017.0  0* 

Mar.  3, 188o 

Doc.  28.1f86 

18 

A  n  rr  1  1  RSid 

18 

i,3:»o,  000 

Mar.  3, 1887 

Oct.  27. 18i7 

24 

1.428,  000 

!  ...do  

:  Oct  26, 1887 

24 

435,  000 

■  Mar.  3,  ISiC 

-  Jan.  31.1887 

12 

247, 000 

1—  

1><5C.22,1880 

• 

12 

490.  OOO 

Mar.  3, 1887 

Xov.15,1387 

18 

400.  000 
a3a0. 000 

...do  

Au«.  3.  1880 

Feb.  ll,lHh7 

1 

18 

12 

82,750    ...do  . 


Mar.  1, 188©  ! 


a  Im-luilin^  dyuamite  guuA,  etc. 
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Q.—Tahlea  of  reneh  of  the 
UKAinffORED  STEEL  AND 


BuUt 


When. 


1873-1876 
1873-1875 


1883 


1844 
1865 

1865 
1874 

1874 


Where. 


By  whom. 


WilmioKtoD,  Del  Harlan  &  Hollings- 
worth. 

Chester,  Pa          John  Boach  


Baltimore,  Md.. 


Erie,  Pa. 
Boston... 


Chester,  Pa... 
Bostoji  


New  York., 


Condition. 


Kis. 


Bepairinff  at  Mare 

Island. 
Pacific  Stotion  


Bark.. 
....do  . 


A.  and  W.  Denmead 
&Son. 


Asiatic  Station  I  Schoouer  ... 


\ 


United  SUtes.. 
James  Tetlow. 


Reancy,  Son  St  Arch- 
bold 

United  States  


.do. 


Northwest'n  Lakes. 
Asiatic  Station  


Pacific  Station  

UuderfroinfK  alter- 
atliiUH.  navy-yard. 
New  York ;  work 
suHpendnd. 

In  oidinary.  New 
York. 


Barkentine  .* 
Schooner  .  . 


...  do  . 
Brig.. 


WOODEN  STEAM 


Pensaoola  

Hartford  

Bichmond  . . . 


1873-1877 
1858 

1858 


New  York  

PhiUdelphia.... 


New  York . 


1858-1862  i  Pcnsacola. 

I 

1858  :  Boston  

1858  '  Norfolk  ... 


United  States  

....do  

West«r\-elt&Co., 

United  SUtes  

....do  

....do  


Ossipee   1861  i  Kittcry  

i  I 

Omaha  jl867-1860  I  Philadelphia.. 


Yandalia  ,1872-1876 


Juniata . 


18A2 


Boston 


Philadelphia 


Flair  shlp.  South  Pa- 
cific SuUou. 

Flag-nhip,  Earopean 
Sution. 


On  her  way  to  New 
York. 


Repairinjr  at  Nor- 
folk yaid. 

Mare  Island  in  ordi- 
nary. 

Repairinic  at  Kew 
Y< 


ic  ork  yard. 


BepairiniE  at  Nor- 
folk yaid. 

Asiatic Statioa  .... 


Bi^pairinK  at  nary 
yard,  Maiv  Island. 


Pacific  Station 


*Anthracit«. 
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r.  8,  ^avjr— Continued. 
IBOV  YESSELS-Contioaed. 


Dimensions. 


s 

a 

a 

e 

All 

B  x> 

V 

1 

t 

Fleet.  Ft.  In.  I  Feet 


175 

m 


83  0 
32  0 


255     35  0 

163|  27  li 
137     20  0 


137 
170 


26  0 
35  3| 


12|  :l,020 
12}  h020 

l,3T0 


9)  I  420 

I 

11   j  300 

I 

11    1, 150 


1581    28  0       lot  800 


305 


10,0 
10.  Q 


m  10.6 
m  16135 

tin  S.ft 


VESSELS. 

253  0       48     20  0  3. 000  2, 414  12. 6 

235  8       40   ■  19  2  3.  2j0     733    1).  0 

I 

233  4       4?    '  10  0  :t.OJ<>  1,110  10 


230  8 

i 

;22S  0 
225  0 

I 

,205  0 
250  0 

210  0 

206  0 


444  18  7  3,  OOU  080  0 
44      18  0  i.  900  1. 0124  9 

42|    17  44  2, 70(1     m-'    9.  .'• 

I 

! 

38  10  G  1.9U4)  Tl.'i  10.5 
38      10  0  2,  40U     05:t  11.3 

:«»      17  3  2.100  1,  U7  I  J 

I 

38   !  10  0  1.900     491  8.8 

I  I 

11294~N  88  10 


2  a).ptlr.  M,  B,„* 


4!M)'pilrB.  L,  R  ,.. 

:r3"  IL  L.  K 

4  24  iwlr.  S.  11.  lifflzr. 


1 3"  n.  L.  R  

I  IL'  fmIt.  S.  B.  bvUr 

1  GatUnR, 

S  aT*""  It.  C. 

2  aO  jiilr.  Uovr.  n  , 

1  Gatlii]^- 

2  12  pdr.S.H.hwUrn, 
2  37""  It.  C. 

1  :j"  B  L.lt   

2  (ijiTlmKii, 


t224 

I  '135 
J'*I02 


*40iB. 


2  20.par.  B.  L.  R. . 
10  8"  M.  L.  R. 

10  8"  M.L.R  


12  IX"  8.  B  

1  K"  M.  L.  It 
1  eO-pUr.  li.  L.  R. 


12  IX"  S.  B  

2  KO-jMlr.  B.  L.  K. 
2  M  pdr.  B.  I>.  R. 

12IX"S.B  

1  X"  M.  L.  R. 
1  GO  ixlr.  B.  L.  R. 

12  1X"S.  B  

1  H"  M.  L.  R. 
1  GO-pdr.  B.  L.  R. 


GIX"  S.B  

1  8"  M.  L.  R. 
1  tiO  iHlr.  B.  L.  R. 

10  IX"  S.  B  

I  V11I"M.  L.  R. 
1  GO  pdr.  B.  L.  K. 

«  IX'  .S.  B  

1  ^"  M.  L.  R. 
1  GO  11.1  r.  B.  L.  R. 

OIX"  R.  B  

1  8"  M.  L.  K. 
1  60  pdr.  B.  L.  R. 

t  Bituminous. 


2  3"  B.  L.  R  

1  12pdr.S.aiiwtzr.. 
4  47—  R.  C.  I 
4  37—R.C   

2  O  pdr.  R.  F.  1 
I  3"  B.  L.  R. 

1  (ratling.  I 

4  a:*™  R.  (;  

2  20-pdr.B.  L.R.  i 
112.pdr.S.B.  hwtzr.; 
1  (Catling. 

1  3"  B.  L.  R. 
I  1  (ratling. 

I  1  3  "  B.  L.  R. 

2  20.pdr.B.L.R.... 
I  2  3"  B.  L.  It. 

,  2(;atlinf(. 
2  20.jMlr.  B.  L.  R  . . . . 
4  37---R.C. 
1  3"  B.  I^  R. 

1  (iatlin>:. 

2  12-iMlr.S.B.hwtzrs. 
2  12-iMlr.S.B.hwtziH. 
1  3"  B.  L.  R. 

1  (ratlinj;. 

4  37—  R.  C  

2  20-pdr.  B.  R. 
1  3"  B.  L.  R 

1  (ratlinir. 

1  3  '  B.  L.  R  

1  ri-iMli.S.  B.  hwtzr. 

2  20  iMlr.  B.  L.  R. 
'J  (iiitlintr. 

1  3"  B.  L.R  

1 12.p«lr.S.  B.  hwtzr. 

2  20-pdr.  B.  L.  R. 
1  (latliuK. 


SI 
31 


nil 

*ifiO  i. 


•337  i 
*288 

t330 

•28.'.  . 

•240 

*2firi 

•2:i5 

M50 

*1SC) 

•220 


117 


29 


387 
822 


23  I  268 

36  •  351 
:rj  285 
29  321 

194 
269 

184 

170 
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Q,— Tables  of  ve98€U  of  iht 
WOODEN  STEAM 


BnUt. 


Name. 


Quixmebang 
Swatara  .... 

Galena  

Marion  

Mohican.... 

Iroquoia  .... 

Keanarge . 
Adams  

Alliance .... 

Essex  

Enterprise. 

Nipsic  

Tallapoosa. 

YanUc  

Despatch . . . 
Franklin.... 
Wabash  .... 
Minnesota . 


When. 

1871-1877 
1872 

1871-1878 


Where. 

Philadelphia.  .. 
New  York  


By  whom. 


Norfolk  do 


United  States. 
....do  


1871-187  I  Kittery. 


1872-1883  I  Mare  IsUmd  . 

I 


1868  I  New  York  


I 


.do  . 
.do. 


1861  !  Kittery. 


1874-1876 


1873-1876 


Boston. 


...do. 


.do  . 


Donald  McKay  and 
United  SUtes. 


Condition. 


European  Station . 


Ship. 


South  Atlantic  ; ...  .do 


Re] 


^pairing  at 


New  i....do  . 


Ashitio  Stetion  ;  Baik  . 

Repairing    at  Mare  — do  . 
Island. 


.do. 


irortamoatn,  N.M. 
Pacific  Station  


Ship. 


Bark.. 

...do. 


Norfolk. 


1874-1876    Kittery  and  Bos- 
ton   


1873-1876  Kittery  

1873-1870  i  WashinRton.... 
1874  '  Baltimore  

1861  Philadelphia.... 

I 

1874  !  

I 

1855-1865  I  Kittery  

1854  Philadelphia.... 

1855  Washington.... 


United  States. 


Donald  McKay  and 
United  States. 

John  W.  Grifflthe 
and  United  States. 


United  States  

C.  W.  Booz  St  Bro..l 


South  Atlantic  Station  I  Bark 

Asiatic  SUtion  L..do 

Eoropean  Station  — do 

Asiatic  Station  :  BariL 

i 

South  Atlantic  Station  j 


J 


United  States 


Purchased  from  Hen-j 
ryC.  Smith, N.  Y.I 
United  SUtes  


...do.... 
...do.... 


Repairing  at  New 
I    York  navy-yard. 

Special  service  


Receiving  ship,  Nor- 
folk, Va. 

Receiving  ship,  Boa- 
ton. 

Receiving  ship  for 
boys,  New  York. 


Bark 


Ship.. 
...do . 
...do. 
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8.  ^Tavsf— Continaed. 


Dtmenslons. 


I  D 


ft 


If 


I 


37 


jii  e 


It « 


A 


1,000 


«e4 


ifti    I«ibO  776 


10,5 
10.1 

9.5 


753  n.25 
613  10.65 


I 


ant  ii,57A 
j  I 


n 


SLfl 


3S  J  U  3 


141 


11  a 


U   I  IP  0 


1 


t5| 


IS  V 

12  4 
24  3 

n  0 
Oft 


1,375  '  505 
1,375 
1,375 


^iX"  au..  

1  ffO^pcIr.  U.  L,  B. 
6  IX'' 

0  IX'' 3.11  ... 

lt»''M.L.IL 

1  AD^pdr,  &  R 

oiX'-aB   . 

I  a"  M.  L.  K. 
lfl(kprlT.aL.|L 

1  OU'jHlr, 

SXI"liB.  

4 IX"  a 
lYltr'M.  iL 
19i»|Hlr.H.t.B. 
4IX"H.B   

:i  &'    K  iL 

4lX''»,n  

M,U1L 


800 

5fl0 
5.170 
4^050 
4,700 


Tftfl  U.4   '  flJf'M.  IJ  

:  1         L.  K 
1  flO  iiilr,  IL  r..  Ji. 
1  H'^  M.  L.  i:  . 

4  IX  -  S  J; 

1  *iu-i.4t  _  j;.  ij, 

1  ft"  ii.  L.  j; 


10.4 


10.7 


1*060 

1,000 


111 

lie 

a 

»,]5 

0.25 


5  SM^fctofc  ay^lL 
4  iujidf.wrtrfii«f^ 

SIX''  S.  H   

I  K"  M.  L  K 

1  60-iHtr.  11.  L.  Ji. 

1  3"  a  L.  R  

22  IX"  S.  B  

18  IX"  s.  n  


18  IX"  S.  B  

I  6(».iMlr.  IJ.  L.  K. 
'1  'JO-iHlni.  B.  L.  U.  P 


13'^  il.L.R - 

1  IJ  pdf'  liowUr 

1  3"  RL.  R  

1  12  pilr.  iii  H.  howtar/ 

2  20-|«lr.B.L,lL  , 
1  liJiUinjF.  , 

I  a  '  ai^ii+#..,..-. 
a  sopih  aii^:!!.. 

liy-IHlrSA' 
1  GnrlJiifr- 
1  3'^  B.JLK  

1  GntLlnp. 

1  12-Mlr.5.11.bwtzr. 

2  37"  R  <J, 
1  's"  B.  R. 
1  Gnf  litiE. 

1 1'^-pdr.S.  Rhwtar, 
1  Gfttlinft. 


^18^ 


•186 


Catnp  I  la- 
ment. 


•135  i 


•162  I 


I3"KL.n  

1 LR-,.  

1  UatUii!;.  t 


1  3 '  li  L.  n  

1  12  iHir.  K.  Ik  Lwtir. 
1  t^i^thn^. 
1  3"  U.  L.  TL 
ll'i-iHlr.tillhwtzr. 
1  GuXlinu. 

Ii3"  KUll  

1  37*-  II.  C. 

13  Jl.  L.  l;  

1  3"  II.  L.n  , 

1  (rutliiif;. 

1  n  iMir,  i>.  a  hi*w- 
J    -  IM.,  i;   


•165  1 

M50  I 


.  6  12p<lr.S.Rhwtzni. 

I  2  20-i)dr.  B.  L.II  j 

.  1  (ratlinu  ' 

,  2  20  TMlr.  II.  L.  It. 

'  2  3"B.L.K  

I  1 12.p4lr.S.  B.hwtzr. 
I  1  (iatliog.  I 


.j 


26  i  188 


•170  >    24  '  190 


18  I  176 


21  ;  193 


•128  16 


176 

101 
16 


•150 

18 

100 

tl30 

15 

178 

tl30 

18 

164 

♦132 

23 

161 

-201 

13 

143 

•117 

20 

134 

6 

75 

•Anthracite. 


t  Bituiuinouii. 
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G.— ToKeto/i 
wa 


Name. 


Constellation . 

Constitution.. 
Independence 

Honongabela. 

Portsmonth  .. 

Jamestown... 
Saratof^  

St  Lonis  

St  Mary's.... 
Dale  


When. 


1854 

1797 
1837 

1862 

1843 

1845 
1842 

1828 
18U 
1830 


Built 


Wliere. 


Byi 


Gosport   U.S. 


Boston. 
...do.. 


Philadelphia.. 

Kittery  


Gosport . 
Kittery.. 


Washington.. 

— do  

Philadelphia.. 


U.S. 
U.S. 

U.S.. 

U.S. 

U.S. 
U.S.. 

U.S.. 
U.S. 
U.S.. 


Name. 


Bailt. 


When. 


Where. 


By  whom. 


I£a1 


Catalpa  ... 
Cohasset .. 
Fortune... 

Ley don  

Mayflower 
Monterey . 
Nina  

Rocket.... 
Speedwell . 
Standish  .. 
Triana.... 


1864 
1861 
1865 
1866 
1866 
1863 
1865 

1863 
1865 
1865 
1864 


Boston. 
....do.. 
....do.. 


Chester,  Pa... 


Boston  

...do  

New  York . 


I 


Purchased  

...do  

James  Tetlow  

...do  

...do  

Purchased.  

Beaney  Son  Sl  Aroh- 
bold. 

Purchased  

James  Tetlow  

W^lUlam'PerinV V/.l  I 


.#Wood. 

T...do. 
Iron  ... 
...do., 
...  do. 
Wood. 
Iron  ... 

Wood. 
Iron .. 
....do. 
....do. 
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Tavf— Continued. 
LS. 


!! 

in 

.  N.  11... 

1^ 

m 

atKorfolk, 

;  1  Kittery 

urj 

Bg  ship, 
Idaad. 

12$1 

krine  School, 

150 

rk. 

•hip.  Wash- 

D.C. 

2L) 

14 


Mi  151 

m  1*1 


M 


2,200  4  a2-ponDdflrH  B.  B. 
1.150    12Vni"S.  B  


Secondcrj. 


i'  Gal] in;:  

1  S"     L.  K. 

2  JEO^par.  El.  L.  It 

2  12'pclr.  &  B,  hffw. 

1  Gflllibg.,  


Comple- 


1.025    11  VHP'S.  B  , 

1  GO-pounderB.  L.R 

830  None  

1,025    8  TUP'S.  B  

075  '  8  32  poiindcrH  


;  2  20.pclr.  B.  t-E  - 

,  1  3"  B.  L.  K. 
2  20-pdr.  B.  L.  R...! 

2  20-pdr.  B.  L.  R . 
,  1  3"  B.  L.  R. 
!  1  Catling. 
!  Noue  


None. 
I  None. 


247 
275 


UO  BOAT?. 


Indicatodi 

lioriM'i- 
I  power. 


Dimensiona. 


Length  ,  .   ^ Displace  i 

Jx'tweei,  I  Breadth.  ment  i 

draught,    j  J 


Speed 

in 
knots. 


perp's. 
Ft. 


Ft 


Ft. 


Coal 
supply. 


340  i 
340  I 
338  i 
340  I. 
340 

147  , 
340 
340  I 

:uo  ! 


07 
137 
137 
137 


lOft 

26 
26 
26 


137 

137 
137 
137 


26 


183 
26  I 
26 
26 


8*  I 

7  ! 


188 

450 

10. 

HO 

450 

10. 

80 

450 

10.6 

HO 

&6 

357 

10. 

80 

187 

8.5 

450 

10. 

80 

450 

10. 

80 

«« 

i». 

80 
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The  following  vessels  have  been  condemned  and  sold  up  to  June  3 
1883: 


yame. 


Cayane  

Powhatan  

Ticonderoga. . 
Lnckawanna. 
Wacbusett... 


Amoa 
rec«iv 


Payments  made  on  account  vessels  building  under  contracts  under  appropriation 
crease  of  Navy^"  up  to  and  including  October  31,  1888. 


VesseU. 


Torktown  

Baltimore  

Philadelphia... 

Newark  

San  Francisco  . 

Charleston  

Vesuvius  

Petrel  

Concord  

Bennington  


Total . 


H. — Statement  of  the  condition  of  the  various  vessels  now  building  for  ihe  Navjf^  unitt 

tract,  up  to  October  1,  1888. 

cTrUISER  No.  2— CHARLESTON. 

Office*  of  Naval  Constructor  Superintendino 

Hulls  of  Vessels  for  U.  S.  Navy,  Union  Iron  Workb, 

San  Francisco,  Cal,  July  S5,  186 
Sir:  Late  last  night  I  telej^raphed  that  the  CAaWea^on  wm successfally  laam 
this  (^veniug  at  7.40.   The  exact  time  w  as  7.36  p.  m.   The  draught  of  water,  owiu 
the  fact  that  the  after  packing  of  the  ship  is  still  rmderneath  it,  can  not  be  aocara 
obtained.   It  will  be  forwarded  as  soon  as  possible. 
Very  respectfully,  your  obedient  servant, 

P.  L.  PBRNAU), 
Naval  Constructor,  U.  8.  If., 
Superimteudiuff  jffvi 

Chief  Constnictor  T.  D.  Wilson,  U.  S.  N., 
Chief  of  Bureau  of  Construction  and  Bepair, 

Xavy  Department^  Washington,  D,  C, 


Office  of  Naval  Constructor  Superintending 

Hulls  of  Vessels  for  I  J.  S.  Navy,  Union  Iron  Woeks, 

San  Francisco,  CaL,  Jul§  SS,  1881 
Sir  :  I  have  to  report  the  draught  of  water  of  craiser  No.  2,  CAorJeffofi,  to  hi 

follows : 

Forward   6ft.5' 

Aft  13ft.6| 

Mean   9ft5| 
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The  weight  of  hull  by  scales  is— 

Tons. 

MetAl   1,308.58 

Wood   2. 17 

Cement  and  paint   44. 00 


Total  weight  of  hull   1,354.75 

Machinery   37.92 


Grand  total  by  scales   1,391.97 

Estimated  weij|;hts  of  staging,  old  material,  forgiugs,  etc.,  on  board  not  be- 
longing to  ship   25. 00 


Estimated  displacement   1, 416. 97 


Very  respectfully,  your  obedient  servant, 

F.  L.  Fkrxald, 
Kaval  Conslructor,  U,  S*  N,y  Superintending  Hull. 

Chief  Constructor  T.  D.  Wii-sox,  U.  S.  N., 
Ckitf  of  Bureau  of  Conatruciion  and  Repair, 

Nary  Department^  Washington,  D,  C, 


Offick  of  Naval  Constructor  Sctperintexding 

Hulls  of  Vessels  for  U.  S.  Navy,  Uniox  Iron  Works, 

San  Francisco,  October  4,  1888. 
8iR :  I  have  the  houor  to  report  the  condition  of  the  work  on  the  hull  of  cruiser 
No.  2,  Charleston,  on  the  Ist  inst.  to  be  as  follows : 

EXTERIOR. 

The  exterior  of  the  vessel,  below  upper  deck,  is  completed,  except  securing  ash- 
chutes,  side-ladders  and  sentry-boanls ;  making  and  securing  shutters  to  torpedo- 
ports,  and  grab-ro<ls,  sea-steps,  carved  work  around  bow  and  stem,  and  some  minor 
fittings. 

ON  AND  ABOVE  UPPER  DECK. 


Deck-plating,  foundations  for  C-inch  guns,  towing  bitts,  flag- 
stafis   Completed. 

Bulwarks,  hammock-berthing,  and  deck-houses,  forwanl  and 
aft   80  percent,  completed. 

Loading  stations   90  per  cent,  completed. 

Barbettes   95  per  cent,  completed. 

All  metal  work  about  chart  au<l  wheel-Iiouso  and  bridge 
frames   Completed. 

Hotchkiss  gun  i>lat forms  on  rail  90  per  cent,  completed. 

Woo<l  hatch  coamings   Completed. 

St«el  hatch  coamings   95  per  cv.nt.  completed. 

Conning  tower,  except  a  few  rivets  and  trimming  sight-lioles.  Completed. 

Troughs  for  seamen's  bead,  except  securing   Completed. 

Holes  for  passing  scuttles   Cut. 

Fire-room  ventilators  80  per  cent,  completed. 

*  Ventilating  scuttles  forwanl  and  abaft  barbettes  and  in  bar- 
bettes, with  hoods  95  per  cent,  completed. 

Wire  hawser  stoppers,  except  riveting  to  deck  Completed. 

Teak  decking  under  (J-inch  guns  is  being  prepared  on  shore 
and  is  30  per  cent,  finished. 


ON  HKRTII  DECK. 

All  bulkheads  aw  iinisbed,  except  the  iire-room  hatch  casing, 
which  is  tittwl  but  not  riveted.  Stanchion.s,  except  secur- 
ing, eight  finished.  Air-ports  and  casings.  97  ]ier  cent, 
completed. 

Wood  deck  is  laid  in  cabin  and  about  .'>0  per  cent,  of  sick 
bay.  Wooden  hatch  coamings,  t*0  ])er  cent  completed. 
Ventilating  fan  in  place.  Sup])ortH  for  8-inoIi  guns,  includ- 
ing extra  strengthening,  98  per  cent,  completed. 
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ON  PllOTBCnVE  DECK. 

Deck  plating,  brackets  connecting  framet*  to  plating,  and 
coal  scuttles   Completed. 

finlkheadSy  sapports  for  ti-inch  gans,  and  coffer-dams  95  per  cent,  completed. 

Water- tight  doors  and  scuttles;  battle-hatches  to  magazines 
and  shell-rooms  96  per  cent,  completed. 

Coal  chutes,  except  calking  Completed. 

Tramways  in  bunkers  and  coal  buckets   90  per  cent,  completed. 

One  ventilating  fan     Completed. 

One  torpedo-port  casting,  with  fittings,  except  riveting....  Completed. 

Holes  for  other  torpedo-ports   Cut. 

Air-ports  in  torpedo  chambers  Completed. 

Holes  for  air-dact  pipes  i...  30  per  cent.  cat. 

Automatic  valves  for  air-ducts  •  6(i per  cent,  completed. 

Glacis  plates  around  fire-room  hatch  80  per  cent,  completed. 

Drain  valves  40  per  cent,  completed. 

ON  PLATFORM  DECKS. 

Bulkheads  Completed. 

Kingston  valves   Completed. 

Water-tight  doors  90  per  cent,  completed. 

Ammunition-room  light-boxes   80  per  cent,  completed. 

Drain-valves  80  per  cent,  completed. 

IN  HOLD. 

Bulkheads,  except  that  between  boiler-rooms,  which  has 

been  removed  to  admit  boilers   Completed. 

All  machinery  seatings   Completed. 

Boiler-saddles,  except  riveting  to  foimdations   Completed. 

Water-tight  doors  90  per  cent,  completed. 

Kingston  valves  Completed. 

Drainage  system  98  per  cent,  completed. 

Metal  work  in  ammunition-rooms,  including  flooding  and 

drainage  fittings  98  per  cent,  completed. 

Water  bottom,  except  air  and  sounding  pipes  Completed. 

Ammunition  tubes   80  per  cent,  completed. 

Hydraulic  steering  gear  is  completed,  except  fittings  for 

wheel  ropes,  which  are  '.  60  per  cent,  completed. 

A  large  number  of  places  where  water  would  lie  has  been 

cemented.    Ship  throughout  has  been  primed  where  work 

would  permit   Painting  deferred,  m 

the  weather  is  dry. 

FORGED  WORK. 

Fittings  for  accommodation  ladders,  awning  stanchions. 

guard-rail  stanchions,  riding  bolts  for  securing  anchors,  and 

numerous  eye  and  ring  bolts  for  general  service;  pump 

standards  and  fittings,  including  cranks  for  fiy  wheels, 

etc.,  stanchions  for  standard  compass  platforms,  anchor 

davits,  fittings  for  mess  tables  and  seat«,  ibr  Hotchkiss  gnu 

platforms ;  hinges  and  eye  bolts  for  torpedo  shutters ;  hinges 

for  loading-station  doors  All  completed. 

Boat  davits  50  per  cent,  oompletad. 

Fittings  for  light  boxes  in  ammunition  rooms  ^.  95  per  cent,  completed. 

BRASS  WORK. 

Supporting  and  guard-rail  stanchions  for  search-li^ht  and 
standard-compass,  platforms,  rails  and  stanchions  for 
bridges  Completed. 

Hand  pumps  90  per  cent.  eompMad. 

Canopy  frames  95  per  cent,  oomideted. 

Fittings  for  sluice-valves,  plug-cocks,  ventilator  registers, 
pedestals,  and  hand- wheels  for  steerer  95  x>er  cent,  eompletedi 

Skylight  and  ladders   98per  cent,  oomplslad. 
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JOINER  WORE. 

AocommodAtion  and  deck  ladders   90  per  ceut.  completed. 

Skylights  Completed. 

Veneered  work  20  per  c6nt.  completed. 

Of  which   60  per  cent,  is  polished. 

Other  bulkhead  work   15  per  cent,  completed. 

MISCELLANEOUS. 

Galvanized  iron  air  ducts   15  per  cent,  completed. 

Hydraulic  pumping  apparatus  85  i>er  cent,  completed. 

Castings  for  one  electric-light  engine  out  of  sand. 
Very  respectfully,  your  obedient  servant, 

F.  L.  Fernald, 
.Vara?  Contttructory  U,  S,  X., 

Superintending  hull. 


ARMORED  CRT:SIER— MAINE. 

Commandant's  Office, 
Xaiy-yard,  Xeiv  FarA-,  October  3,  1888. 
Sir:  In  reply  to  the  Bureau's  letter  of  the  Ist  instant  No.  3001,  requesting  a  state- 
ment of  material  receive<l  and  work  done  on  the  Maiufj  I  have  the  honor  to  report  as 


foUowB  np  to  October  1,  188H : 

Poonds. 

Material  received,  steel : 

1,653  plates   943,106 

108,936  rivets   63,418 

722  angles   146,400 

The  casting  of  the  lower  stem  Ih  finished,  ulthoii>;h  not  delivered,  the  estimated 
weight  about  18,000  pounds.   The  work  completed  is: 

Main  frame  angles,  bent   80 

Main  keel  plates  ready  except  bonding  feet..  200 

Inner  keel  plates  ready  do . . .  120 

Vertical  keel  plates  ready  do  . .  180 

All  the  keel  plates  are  rolled. 

Floor  plates  rolled     20 

Keel  plates  pickled   46 

Floor  plates  pickled  364 

One-half  staples  finished   18 

One-half  staples  nearly  tinished   60 

Molds  nine-tenths  completed. 

Working  plans  seven-tenths  conipletod. 

Keel- blocks  laid. 


The  contract  for  the  steel  t<»  In?  umHl  in  tlir  ronstrnction  of  thiH  cruiser  was  signed 
Jane  15,  and  was  made  with  Mt'N.srH.  Carnegie,  Phipi)s  \,Co.  (Limite«l),  of  Pittsburgh, 
Pa. 

The  first  shipment  of  plat<'s  was  July  !20,  and  sinci?  then  the  deliviTy  has  hoen 
steadily  going  on.  Tlie  tirHt  Hhi]m)ent  of  an;;lfs  was  Ati;;n.st  17,  the  lirst  shipment  of 
rivets  Augast  31.  The  pickling  of  the  plates  was  coinnieDeed  the  middle  of  August ; 
the  machining  of  plates  August  21),  in  tin*  iron-platers  shop,  where  the  work  was 
being  done  for  the  remainder  of  ships  at  the  yard.  When  the  improved  tools  are 
ready  the  work  will  he  pushed  as  rapidly  as  ]»ossilile. 

Toe  first  frame  was  bent  September 

On  the  29th  of  September  111  men  were  employed  on  tho,  ship. 
Kespectfully, 

Baxckoft  Giiebakdi, 
lUa r-Ad m  i ra /,  U,  S,  y. ,  Com mandan t. 

Chief  Constractor  T.  D.  Wii.^ox,  i;.  S.  N., 

Ckirfofthe  Bureau  of  ConHtruvtion  and  Repair , 
Xarif  Department,  IVashinfftont  IJ,  C, 
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DOUBLE  TURRETED  MONITOR— MIANTONOMOH. 

Report  forwarded  by  Commandant  of  the  navy-yard.  New  Torh,  $hawing  the  tcorh  neeeseary 
to  complete  the  Miantanomoh,  October  A,  1888. 

Hurricane  deck  To  complete. 

Thirteen  water-tight  doors  to  be  made  with  fittings  complete 
for  bulkheads  in  forward  and  aft  holds  Eight-tenths  tsompleted. 

Four  covers  to  be  made  with  all  fittings  complete  .for  light 
holes  in  forward  and  after  magazines  and  shell-rooms....  Seven-tenths  completed. 

Covers  to  be  made  for  seven  hatches  with  all  fittings  com- 
plete in  forward  and  after  holds   Seven- tenths  done. 

Water-tight  trunks  to  be  fitted  to  hurricane  deck  around 
engine  and  fire-room  hatches  on  main  deck  Nine- tenths  completed. 

Strainers  to  be  made  for  drain  wells  in  engine-room  for 
turret  engines   One-half  completed. 

Ventilators  for  state-rooms,  in  forward  and  after  holds  un- 
derneath main-deck  beams  to  be  connects  with  blowers.  Not  commenced. 

Ventilator  pipes  leading  from  blowers  through  coal  bunkers 
and  fire-rooms  to  ventilators  on  deck  Not  commenced. 

Sea-cocks  to  be  ground  and  all  pumping  system  to  h6  over- 
hauled and  replaced  Not  commenced. 

To  repair  the  main  deck  and  plank  sheer,  which  are  thor- 
oughly defective  Not  commenced. 

New  8-inch  main  drains  of  galvanized  iron  pipe  Not  commenced. 

Three-inch  suction  to  inner  and  lower  bottoms  and  fire-mains 
and  discharge-pipes  Not  commenced. 

Eight-inch  and  3-inch  globe  valves  for  suction  and  fire 
mains  Not  commenced. 

Two  7-inch  pumps  for  bilge  and  fire  pumps  Not  commenced. 

One  fresh-water  pump  for  galley  put  up  and  connect  Not  commenced. 

Lining  beds  o^blower  and  turret  engine  Not  commenced. 

Repairs  to  officers'  and  crews*  water-closets  and  air-pumps.  Five-tenths  completed. 

Making  and  connecting  air-pipos  on  berth  deck  and  in 
rooms  Four-tenths  completed. 

Relining  magazine  shell-rooms,  sail-rooms,  and  bread-rooms.  Not  commenced. 

Lockers  for  master-at-arms,  cap  and  musket  racks  for  marines.  Not  commenced. 

Prisons  to  be  built,  ladders  to  bread-room,  paymaster's  and  ord- 
nance store-rooms  to  bo  iinished   Nine-tenths  completed. 

All  store-rooms,  magazines,  andshell-rogms  to  be  painted  two 
coats  One-tenth  complete<l. 

Orlop  deck  two  coats;  engine-  room,  fire-room,  and  coal  bunk- 
ers two  coats   Five-tenths  completed. 

Cabin,  wardroom,  and  stcorajro  three  coat«  Not  commenced. 

Berth  deck  three  coats,  and  calked  overhead  Not  commenced. 

Turrets  three  coats  Four-tenths  oompletefl. 

Bridges  three  coats;  all  work  on  spar-deck  two  coats  Not  commenced. 

Military  ninst  to  be  fitted  and  placed  in  position  Nine-tenths  completed. 

Top-mast,  fore-mast,  and  boat  spars  to  make  Five-tenths  completed. 

Sailing  launch  requires  slight  repairs  Nine-tenths  completed. 

Fourth  cutter  and  ^ig  require  awning  stanchions,  flag-stafis, 
back-boards,  rudder,  and  to  be  calked   Nine-tenths  completed 

WORK  TO  BE  COMPLETED  ON  FORWARD  TURRET. 

Putting  armor  of  turret  together  on  dock   Not  commenced. 

Fitting  and  riveting  ])lating  forming  inner  liuins  of  turrets.  Eight-tenths  completed, 
(ruard-plates  inside  of  turrets  to  be  riveted,  fittea  and  tapped 
in  place,  and  ])atche3  to  be  fitteil  and  riveted  on  guard-plate 

back  of  armor-bolts  Eight-tenths  completed. 

r>eam-shelf  inside  of  turret  on  top  of  guard-i)lato  to  be  fitted, 
riveted,  and  tapped   Eight-tenths  completed. 

Bulk-bead  in  center  of  turret  to  be  fitted  and  riveted,  with 
doors  and  all  fittings  complete   Not  commenced. 

Heanis  to  form  top  of  turret  to  be  fitted   Not  commenced. 

Steel  plating  on  top  of  turret  to  be  rolled,  punched,  counter- 
sunk, fianged,  and  riveted  in  place  to  beamsof  turrets  Not  commenced. 

Outside  lapped  course  of  plating  to  bo  riveted   One-half  completed. 

Steel  castings  to  bo  fitted  and  bolted  under  gun-carriages.. .  One-half  completed. 

vertical  frame  to  bo  fitted  to  side  of  turret  Not  commenoed. 

mor-shelf  and  knees  to  be  fitted  to  side  of  turret  Nine-tenths  oomplstei 
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Condemned  rolls  to  bo  taken  out  and  replaced  with  now  ones  Tbroe-t^nths  completed. 

Amor  to  bo  plar4?d  in  ponition  on  turret   Not  commenced. 

Port-holes  to  be  trimmed,  sleeve  lit  led  and  riveted  only  in 

shell   Not  commenced. 

Port-holes  in  armor  to  be  enlarged  and  recessed  to  receive 

'  sleeves   Not  commenced. 

Holes  to  Im)  drilled  in  turrets  for  armor-bolts  and  bolts  to  bo 

placed  in  position  to  screw-armor   Not  commenced. 

Cast-steel  angle  nndcrneath  armor  on  armor-sbelf  Not  commenced. 

Armored  pilot-house  on  top  of  turret  to  bo  put  in  place  and 

alterations  to  sighting-holes  as  may  be  required   Not  completed. 

Cast-steel  column  in  center  of  turret  underneath  pilot-house.  K ight-t en ths completed. 
Glacis-plate  to  bo  put  on  top  of  turret  around  pilot-houso  ..  Not  commenced. 
Holes  in  top  of  armor  to  be  drilled  tind  tapped  to  place  armor 

in  position  of  turret  Not  commenced. 

Glacis-plate  to  be  drilled  and  riveted  iu  place  on  board  ship.  Nine-tenths  completed. 

WOIIK  TO  UK  COMPLETED  OK  AFTEU  TURRET. 

Gnard-plato  inside  of  turret  to  be  riveted  and  tapped  in  places  Nine-tenths  completed. 
Beam-snelf  on  top  of  turret  inside  to  be  riveted  and  tapped.  Nine-tenths  completed. 
Port-holes  in  armor  to  bo  eniargtnl  and  recessed  to  receive 

sleeve   Not  commenceil. 

Armor  to  be  placed  in  position  on  turret  Not  commenced. 

Holes  to  bo  drilled  in  turret  for  annor-bolts,  and  bolts  to 

be  placed  in  position  to  secure  armor  Not  commenced. 

Bulk-nead  in  center  of  turret  to  be  fitted  au<l  riveted,  with 

doors  and  all  fittings  complete  One-tenth  completed. 

Steel  castings  to  bo  fitted  and  bolted  in  ])ockets  underneath 

gnn-carriages  fittetl;  nutside  tapered  course  of  plating  to 

bo  riveted   Five-tenths  completed. 

Beams  to  form  top  of  turret  to  be  fitted   Not  commenced. 

Steel  plating  on  top  of  turret  to  bo  rolled,  punched,  counter- 

snnk,  flanged,  and  riveted  to  beams  in  ])laeo  on  turret...  Not  commenced. 
Armor-shelf  and  knees  to  be  riveted  and  fitted  to  side  of 

tnrn't   Seven-tenths  completed. 

Glacis-plate  on  top  of  turret  to  be  placed  around  pilot-houso 

armor   Not  commenced. 

One  2-inch  steel-i)late  to  be  fitted  on  top  of  pilot-houso  armor.  Not  commenced. 
Cast-steel  column  in  center  of  turret  to  bo  secured  to  inner 

skin  of  ship   Eight-tenths  completed. 

Securing  cast-steel  angle  uinii'mraih  armor  on  armor-shelf.  Not  commenced. 
Holes  iu  to]i  of  armor  to  be  drilled  and  tapi)ed  to  place  armor 

iu  positifMi  on  turret;  holes  tu  be  drilled  on  main-deck 

around  turret  to  wcuro  ghieis-plate   Not  commenced. 

Glacis-plate  to  be  drilled  and  riveted  in  place  on  board  shiji.  Eight-tenths  completed. 
Bomb-proof  grating  to  bo  made  and  placed  in  po.sition  in 

smokc-staek   Six-tenths  completed. 

1  side-board   Not  commenced. 

14  wash-standn   Not  commenced. 

20  towel  racks   Not  commenced. 

H  toilet  raekH   Not  commenced. 

4  dining  tables   Two  completed. 

4  transom  cushions   Two  c<miploted. 

1  sofa   Not  commenced. 

1  ship  writer's  desk   Nf>t  commenced. 

1  yeoman's  and  1  sergeant's  desk  Not  commenced. 

Mess  benches  and  tables   Not  commenced. 

8  snatch-blocks   Not  commenced. 

iW  blocks  for  boat  sails   Not  commenccHl. 

8  cat  and  fish  blocks   Not  commenced. 

Overhaul  and  rejdaoe  steiTlng  gear   Not  commenced. 

5J0  vinegar  and  molasses  k<'gs   Nt)t  commenced. 

Estimated  cost  to  complete  above  work  : 

Labor  on  hull  and  turrets   $77,100 

Material  on  hull  and  t  urrets   7, 800 

^4,900 

Time  required  to  complete  tlie  same,  four  months. 
Respectfully,  yimr  obedi»'nt  stTvanf, 

.loiix  IJ.  Hoover, 
AMhiiffanl  Xaral  Conniructor^  L\  S,  Xavjf, 
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DYNAMITE  GUN  CRUISER— VESUVroS. 

Office  of  Inspectob  of  Hui^ls  for  U.S.  Navy, 
Wm.  Cramp  ^  Sons  Ship  and  Engikb  Building  Works, 

Philadelphia,  Pa.,  April  28, 1888. 

Sir  :  I  have  to  respectfolly  inform  the  Bareaa  that  the  dynamit^gnn  cruiser  was 
this  day  launched  from  the  yard  of  the  builders,  William  Cramp  ^  Sons  Ship  and  En- 
gine Bailding  Company,  Philadelphia. 

Very  respectfully,  your  obedient  seryant, 

John  B.  Hoover, 
Assistant  Naval  Constructor,  U,  S.  Navy,  Superintending  Conetmetar. 

Chief  Constructor  T.  D.  Wilson,  U.  S.  Navy, 

Chief  of  Bureau  of  Construction  and  Bepair,  Navy  Department,  Washington,  D,  C. 


Office  of  Inspector  of  Hulls  for  U.  S.  Navy, 
Wm.  Cramp  ^  Sons  Ship  and  Engine  Buildiko  Works, 

Philadelphia.  Pa.,  May  12, 1888. 

Sir  :  I  have  to  respectfully  inform  the  Bureau  of  the  launching  draught  of  the  dyna- 
mite-gun cruiser  VesuviuSf  the  displacement  in  fresh  water,  and  also  weights  of  ship 
as  reported  to  the  date  of  launching,  April  28 : 

Ft.  In. 

Draught  forward  6  2^ 

Draught  aft  4  C 

Tons 

Displacement  (from  scale)  313.76 

Extra  material  and  men  on  board  at  time  draught  was  taken,  not  belonging  to 
ship   9.38 

Actual  weight  of  ship  by  displacement   304. 38 

Weights  reported  to  April  1  pounds..  602,115 

Weights  placed  on  board  since  last  report  to  date  of  launching . .  do . . . .   63, 463 

Total  weight  in  pounds   665,578  297. 13 

9nce  of  weights  by  displacement  and  by  wc 
[)er  inch  of  immersion  at  this  line  of  flotati< 

Very  respectfully,  your  obedient  servant. 


Difference  of  weights  by  displacement  and  by  weights  reported   7.25 

Tons  per  inch  of  immersion  at  this  line  of  flotation   8. 17 


John  B.  Hoo^ncR, 
Assistant  Naval  Constructor,  U,  S.  Navy,  Superintending  Conetruetor. 

Chief  Constructor  T.  D.  Wilson,  U.  S.  Navy, 

Chief  of  Bureau  of  Consiruotion  and  Bepair,  Navy  Department,  Washingiont  D.  C. 
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Ofvice  of  Inspector  of  Hulls  for  U.  S.  Navy, 
Wsi.  Cramp     Soks,  Ship  and  Engine  Building  Company, 

Philadelphia,  Pa.,  October  4,  1888. 
SlRi^-Herewith  is  submitted  report  of  progress  of  work  upon  the  hull  of  the  U.  S. 
dynamite  gon  cmiser  Vesuviui,  at  these  works  daring  the  months  of  August  and 
September.  1888: 


Itema. 


Deck  plank. 


Condition. 


SkyllfliU  I 

Forced  dnnght  in  fire  room  

 I 

Pamps  

Ancnor  davits  | 


Completed  except  forward  on  berth  deck,  where 
it  18  left  otr  around  guns  and  near  foundation 
of  conning  tower. 

Completed  

do 


Boat  daTiu . 

Awning  Atanohiona  

Gaaid  rail  and  utanchions  . 
Jolnera'  work  


.do  . 
.do  . 
.do  . 
.do  . 
.do  . 
.do  . 


CflBning  tower  

Btaering  apparatus  . 
Painting  


Speaking  tube  and  telegraph  . 
Electric  callbelU  


Completed,  except  easing  doors,  hatch  covers, 

and  incidental  work. 
All  plates  and  angles  bolted  in  place.  Shutters 
and  platform  on  forecaMtle  deck  not  finished. 
Completed,  except  wheel  and  fittings  in  con- 
ning tower. 

The  ward-room,  cabin  nnd  inside  of  deck  have 
received  two  coats  of  white  paint,  forward 
rooms  on  berth  deck  one  coat  of  white  and 
require  flninhine  coat.  Outside  ready  for 
final  coat  of  black. 

Tul>e  in  place  and  connections  being  made. 
Telegraph  wires  being  led  and  fittings  on 
hand. 

TV  ires  being  led  and  fittings  on  hand  


Required  to  com- 
plete. 


One-tenth. 


Da 
Five- tenths. 
Three-tenths. 
One-tenth. 

Four-tenths. 
Do. 


Items  previously  reported  finished  are  omitted  herefrom. 
Total  weights  placed  in  hull,  1,376,060  pounds  (614/^<!i^'u  t^ns). 
Very  respect fnlly,  your  obedient  servant, 

J.  F.  Hanscom, 
Assistant  l^aval  Constructor ^  U.  S,  iV, 
Superintending  Constructor, 

Chief  Constructor  T.  D.  Wilson,  U.  S.  N., 
Chief  of  Bureau  of  (Construction  and  liepair, 

-Vary  Department,  Washington ,  D.  C. 


GirXBOAT  NO.  1— YORKTOWN. 

Office  of  Ixspectou  of  Hulls  for  U.  S.  Navy, 
Wm.  Cra.mp  &  Sons,  Ship  and  p:ngink  Building  Works, 

Philadelphia,  Pa,,  April  "28,  1888. 
Sir:  I  have  to  respectfully  inform  the  Bureau  that  the  U.  S.  S.  Yorktourn  (gunhoat 
No.  1)  was  this  day  launched  at  the  yard  of  the  contractors,  The  Wni.  Cramp  &  Sons 
Ship  and  Engine  Building  Company,  Philadelphia. 
Very  respectfully,  your  obedient  sorvaut, 

John  B.  Hoover, 
Assistant  Xaval  Constructor,  U,  S,  JV., 
^Supcrin  tend ing  Constructor. 

Chief  Constructor  T.  D.  Wilson*,  V,  S.  N., 
Chief  of  Bureau  of  Construction  and  Repair^ 

Nary  Department,  Washington,  D,  C. 
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Office  of  Inspector  of  Hulls  for  U.  S.  Navy, 
Wm.  Cbamp  &  Sons,  Ship  and  Engiite  Building  Works, 

PkiJadeJphia.Pa.,  May  12,  1888. 
Sir:  I  have  to  respectfully  inform  the  Bureau  of  the  launching  draught  of  the  U.  8. 
8.  Torktown  (gunhoat  No.  1),  the  displacement  in  fresh  water,  and  also  weight  of  ship 


as  reported  to  the  date  of  launching,  April  28: 

Draught  forward   4  ft.  f  in. 

Draught  aft  9  ft in. 

Toua. 

Displacement  (from  scale)   591. 47 

Extra  materia]  and  men  on  board  at  time  draught  was  taken  not  belonging  to 
hull   18.34 


Actual  weight  of  ship  per  displacement  scale  573. 13 

Weights  reported  to  April  1   1,139.899 

Weights  put  on  board  since  last  report  to  date  of  launching   121,627 


Total  weight  in  pounds   1,261,526  563.18 


Difference  of  weights  by  displacement  and  by  weights  reported   9. 95 

Tons  per  inch  of  immersion  at  this  line  of  flotation   10. 83 

Very  respectfully,  your  obedient  servant, 

John  B.  Hoover, 


Assistant  Xaval  Constructor,  U.  S.  N,, 

Superintending  Constructor. 

Chief  Constructor  T.  D.  Wilson,  U.  S.  N., 
Chief  of  Bureau  of  Construction  and  liepair^ 

Xavy  Department^  fVashingtonj  D.  C. 


Office  of  Inspector  of  Hulls  for  U.  8.  Navy, 
W3I.  Cramp  and  Sons,  Ship  and  Engine  Building  Company, 

Philadelj)hia,  Pa,,  October  10,  188ri. 
Sir:  Herewith  is  submitted  report  of  progress  of  work  upon  the  hull  of  the  U.  S. 
gunboat  No.  1,  Yorktoicn,  at  those  works,  during  the  months  of  August  and  Septem- 
ber, 1888 : 


Items. 


Coal  banker  and  other  fore  and 

aft  bulkheadn. 
Water-tight  doors  

Holes  in  bulkheads,  for  cnj^l- 

neers'  pipes. 

Hammock  berthings  

Freeing  ports  

Machine  gnn  and  torpedo  port 

shatters. 
Torpedo  arrangements  

Platforms  for  gans  

Gun  supports  

Hammock  hooks  

Hatch  coamings  and  skylights.. 

Grating,  and  hatch  covers  

Air  ports  

Ladatirs  (side)  soa-stepA,  etc  

Awning  stanchions  

Guard  rail  and  stanchions  

Canopies  

Iron  rounds  or  laddei%  

Ladders  to  hatchways,  etc  

Hatch  cranes  


Condition. 


Kequirod  to  com- 
plete. 


Complcte<l    except  doors,  which  are  being  One^tenth. 

lltted.  I 
(.*ompl<tted  except  those  in  transverse  coal  i  Three-tenths. 

bunker  bulkheoils  and  clamps.  I 
Tlules  for  piping  dynamo  engine  to  bo  cut   ,  One-tenth. 

Kye  l><)lts.  etc.,  to  be  put  In  place  '  Do. 

Coniplotfd  except  shutt^rrs.  not  made  *  Thrae*tenths. 

Com j)leted  except  shatters,  now  lN*ing  fitted . . .  Two-teutba. 


Forward  and  after  secured  in  place  ;  others  in 
place  not  rivetwl. 

On  poop  and  forn  astle  decks*,  plank  laid  ready 
fi)r  tracks  and  caHtini^.s.    Olhei-s  under  wa^*. 

Completed   '.  , 

Completed  for'*'ard.  reijuii-ed  in  cabin  

Coaiiiin;:H  completed.  One  skylight  to*  fit,  two 
saMlies  to  ban;;. 

Steel  covers  completed.  Bars  fitted  and  grat- 
inixs  beini;  made. 

Completed,  excent  lanyards,  etc  

Keady  for  shoj)  nttiugs.   8ea-stepsuot  on  hand 

Sockets  secured  in  place  

Stanchions  all  in  place.    Rail  not  fitted  

Being  fitted  in  sho]>.  Material  on  hand  to  com- 
plete. 

Completed  in  coal  bunkers  

For  poop  and  forecsistle  decks  ready  for  fitting. 

For  hatchways  nearly  ready. 
Material  on  hand,  not  commenced  


Five-tenths. 
Sevon-tenths. 


One-tenth. 
Do. 

Do. 

One-tenth. 

Foar-tenthi. 

Nine-tenths. 

Five-tenths. 

Nine-tenths. 

One- tenth. 
SU-t 
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Items. 


8hot-i«ek«  and  mnsket-raoks. . . 
Attechments  for  ringing  chain- 

TOatM,  boItB. 
Tjiahlnff  bcUta  and  shackles  for 

■ecnxiiiff  fnins. 

Chocks  for  fair-leaders  

PfnrmiU  

Lunber  Irons  

Lffs  baoT  guards  

Bran  rubbing  plates  

Jaeob's  ladders  

RnimlBg  lights  , 

Swinging  booms  

Ensign  staff  

Deck  lights  

Watch  beU  

t  davits  and  crndleK   


Condition. 


Galley  hoose,  bed,n!tu. 
Colferdanis  


Bow  stoppers . 
Uawae  pipes.. 


Windlass  and  capstan  — 

Ringbolto  in  deck  

Anchor  davits  

BiUboards  

Conning  towor  shii>ld,  fic 

Wooden  pilot-hoiiae  


Steering  apparatus  . 


Water-tanki*. 
Alb  chntes .. 


Trunks  to  coal  bunkers. 
ICagaunes  


Passing  scuttles  

Shell-rooms  


I 

Flzed-ammnnition  room  

Torpedo  room  and  torpedo  mn;;-  ! 

azinr.  ' 
Ventilation  


Material  on  hand,  not  commenced  

Completed  

Finished  in  shop  

Being  fitted  ■ 

Completed  except  brass  castings  for  fronts  and 
ends. 

Material  on  hand,  not  commenced  

 do  , 

 do  

FitUnga  for,  completed  

Fittings  for,  not  commenced  

Completed  

Fittincs  completed  

Completed  except  coi-ks  fur  drainage  

Beady  for  hanging  

Davits  completed  and  in  pbico.  Bricking  chain 
hooks  riveted  in  plac<«.  Lovers,  etc.,  not 
ready;  cradles abunt  half  finished. 

Completed  except  air-portH  

Completed  except  brass  frames  and  cuverA 
around  forv^'ord  fire-room  enelotiure. 

CoMtingH  received,  not  in  ]ilnco  

Doubling  platen, inHido,  seen re<l  in  place;  holt-s 
rccut:  pipes  not  coAt. 

Completed   

 do  

Completed;  spprovcd  altri-aiions  to  \^  made  . .. 

Material  on  hand,  being  templated  oil'  

All  pl.ites  fininhed  and  rlvj  ted ;  lop  rrady  to 
put  in  placre;  shield  completed. 

Completed  on  board;  sooaking-tulKs  engine- 
room,  telegra]>h  and  tell-tale  from  rudder  be- 
ing fitted :  gratings  to  bo  nindo. 

Btfing  placed  in  ship;  br*v<  lcd  whe<'l  and  shaft 
ronnectetl  with  Hiaiid  un«ler  ptiop;  Htuttin}; 
boxes  and  tubos  in  plui-u  through  bulkhi^ds 
an  far  as  No.  97;  Hteering  wht-els  and  viru 
ropo  from  engine  t*)  <:iinning  tower  not  re- 
reived;  Other  fittings  on  band. 

Tanks  completed;  eonne<-tionH  alxMit  three- 
fourths  flniKhe<l. 

Being  fitted  in  ship;  envers  and  gratin;;:)  not 
finishi;d. 

Completed  except  d<K>r  fastening'*  

Overtlow.s.  Outlets  and  fifM.id  corks  in  )>!aee. 
Hods  and  deek  i>lates  being  fiui.shed  in  shop. 
Other  fittings  not  re.idy. 

Completed  exeept  covt  r.^,  wliieli  are  being  fin- 
ished. 

Wator-tiglit  cover-*  flni.Hln-d.   Trunks  n-ady  for 

lining-    Fitting-*  ronimi  nc<«<l. 
Completed  except  fittings,  wliirh  are  not  n-adv. 
Com  jib  ted  except  litting-t,  w  hieli  are  not  ready. 


Beqoired  to  com- 
plete. 


Five-tenths. 


Do. 
Three-tenths. 


Two-tenths. 

Three-tenths. 

Four-tenths. 


One-tenth. 
Do. 

Xine-tenths. 
Kight-tenthfl. 


One-tenth. 

Nine-tenths. 

Two-tenths. 

Two-tenths. 
Three- tenths. 


Tortion  of  pijiing  in  coal  bunkers  completed. 
Castings  and  brass  louvres  inbammnek  bertb- 
iocs  fitt«-<l  in  jilace.  I'ipes  for  mam  ductH.etc, 
lieing  dfliven  d. 
Completed  exeept  liat<  h-r«)vers  and  air-locks. .. 
All  puniiis.  sea- valves,  and  strainer  boxes  in 
jilaee,  and  ulMiut  ime  tniiith  tbf>  <-nnnertioiis 
niude.  File  and  main  pi  pi-  iii-arly  <-fin>p!ei*  d. 
Ludlow  valves  ami  otli(  i  littin:;-t  on  hand  to 
eonijilete. 

Flushin';-valv«'s  in  biliii-  all  in  iilare.  Four 
strainer  boxes  ill  )»lai:e  uml  eoiiuei  ted  topipei*. 
Sluice- valves  all  in  jinj-iiion.  I<irtin'.;-roils, 
fleek  plates,  ^oi  ket-li-M  is.  Hrrews.  ete..  on 
iKtcd  toeonipliMe. 
Tulivs  all  in  plai  e.  Dei  k  pKiri-!*,  etc..  not  fin- 
isbed. 

Tubes  in  plai  e  in  p  i.-t-.ii^i'--.iay.  Starboard <"on- 
ueeti<»ns  iiartly  iiiadt'.  Annnneiator  for  me- 
ehauteal  t<'Iegraph  in  plm-e  in  en<.:ino-io«)m. 
Holes  diilb  d  in  biilkht-.ids  li-adin-.'  to  eonning 
tower  and  ebait-bii;i>i*.  Mateiial  to  rom- 
]>leto  on  han<l. 

Cdlinga  in  hold  and  store-room. j  Completed  on  iKTth  de<:k  forward  exeept  Air- 
ward  of  bulkhead  No.  7.  whieh  is  left  oU'  to 
facilitate  work  on  Iiawse  pipes.   Ou  main 

I    deck,  about  one-fourtb  in  plaeo.   Material  on 

i    hand  to  complete. 


Forced  dranght  in  firn-rooms 
I*n3iping  arrangements  


81  nice- valves,  pipes,  etc. 


SooBdiflg-tubi's  

Speaking-tubes  and  telegraph. 


Three-tenths. 
Threc-tcuthH. 


Two-tenths. 
Tbne-tenths. 


Seven-tenths. 
Four-tenths. 


Three-tenths. 
Three-tent  h.H. 


Klght-tenths. 


Twotenths. 
Seven-tentb-i. 


Five-ti-ntlis. 


Five- tenths. 
S-ven- tenths. 


Eight-tenths. 
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Items. 


Wardroom  , 

Steerage  

Cabins  under  poop  deck. 


Bail-room . 


General  and  other  store-rooms . . 


Pay  master's  office . 

Araaory  

Prison  


Master-at-arms  locker  . 

Sifrnal  lockers  

Kiidder  mold  

Dispensary  

Enf^ineer's  workshop  . . 
Kngineer's  store-room  . 

Pantrieif  

Water-closets  


Condition. 


Firomen's  wush-room  i 

Lavatories  for  officers  and  crew. 


Keels  

Hrass  label-plates  

Mess  ajid  clotht^s  lockers  for 
crew. 

Lamp-room  

Oil-tunks  

Scappers  ^  

Electric  call  bells  


Electric  lighting  a]>pArntns  

Swinging  tables  and  benches  I 
for  crow.  I 
I*aiutiug  


Cement . 


Completed  ready  for  fumltnre,  except  Tenetian 
and  stationary  blinds  and  locks  for  lookers. 

Lockers,  transoms,  etc.,  completed,  oxoeptlocks, 
etc. 

Sei-tions  for  wardroom  skylight  bulkhead  in 
place.  Captain's  sute-room,  bath-room,  and 
water-closet,  completed  except  painting. 

Gratings  Utted;  battens  in  place;  rollers  not 
ready. 

Completed,  except  wire-screen  panels  not  re- 
ceived. 

Beady  for  painting  

Material  on  hand ;  flttinea  not  received  

All  angles  and  plates  in  place,  except  after  plate 

kept  off  to  facilitate  work  on  torpedo-tabes. 

Material  on  hand;  not  commenced  

Material  on  hand ;  not  commenced  

Material  on  hand ;  not  commenced  

Completed  

Completed,  except  benches,  eto  

Completed  

Completed,  except  hooks,  etc  

Fixtures  received.  Completed  aft  and  only  a  few 

connections  required  to  finish  thoae  forward. 

Nearly  finished ;  material  on  band  

For  officers,  about  one-half  finished;  basins, 

eto.,  being  fitted  ;  for  crew  completed,  except 

pings,  chains,  etc.,  for  basins. 

Ivcceived ;  not  yet  fitted  in  place  

Not  received  w  

About  one-half  received  and  fitted  in  place  

Shelving  and  lockers  not  fitted  

Material  on  hand ;  not  commenced  

Completed  

Holes  made  for  lead  through  bulkheads ;  mate- 
rial on  hand  to  complet« 

Joiners'  work  being  put  in  place  

Keceived  

Innldo;  wardroom  primed;  water-ways  and 
chocks  on  torecastle  deck  have  received  sec- 
ond coat:  forward  magazine,  shell-rooms, 
Htore-rooms,  saU-rooms,  water-clonets,  wash- 
r<H)ni8,  etc.,  have  been  cork  painted ;  oatside, 
all  cemented  and  ready  for  liual  coat  of  black. 

Completed  


BequfaedlBflM- 


Two-tenths. 
Two-teatht. 
One-tenth. 

One-tenth. 

Two-tenths. 

One-tenth. 
One-tenth. 
Foar-tenths. 


One- tenth. 

Two-tenths. 
Two-tenths. 

Tfaree-tenthiL 
Three-tenths. 


Kine-tenths. 
Nine-tenths. 

Eight-tenths. 

Nine-tenths. 
One-tenth. 

Three-tenths. 


ItoiDs  previously  reported  completed  are  omitted  herefrom. 
Total  weights  placed  in  hull,  *J,*27rf,8I8  poumls  (1017  ^VW  tone). 
Very  respectfully,  your  t>liedieiifc  servant, 

J.  F.  Hanscom, 

.iHniHiantXavnl  ConnirHvior,  V.     N.j  Superintending  Canitruetor, 

Chief  Constructor  T.  D.  Wilsox,  U.  S.  N., 

Chief  of  Jturcau  of  Conntruction  and  liepair, 

Siu'ij  Jhparlmcnfy  Washinriion,  />.  C. 


STKKL  CR'JISEU— CHICAGO. 

Jirport  fonrardai  bij  commandant  of  the  nnvfj-yardy  Xew  Forfc,  showing  the  icork  ««»• 

«an/  to  complete  the  Chicayo,  October  by  1888. 

In  obiMlienc4'  to  the  Itureau's  order  of  21)th  ultimo,  No.  2963,  asking  for  a  detail^ 
statement  of  what  work  ri'maius  to  he  <lone  on  the  Chicago,  under  the  cognizaooeof 
the  Ihireau,  to  complete  the  vesM'l,  with  an  estimate  of  the  time  and  coat  involfedt 
etc.,  1  have  the  honor  to  report  that  the  following  work  remains  to  be  completed^ 
Machine-gun  litfings;  gun  cin  les  to  secure  to;  life-buoy  locks  to  fit ;  docking sbipj 
painting  to  comi)lete  ;  silverware  to  stow;  spenking-tubesto  anchor  engine ;  brawrij 
around  steering-engine;  tramways  for  projectile ;  drainage  to  fire-room ;  drainagov^ 
crank  pits  ;  Imse  jiipesto  stow  ;  equipment,  ordnance,  and  navigation  stores  torto*! 
eye-bolts  for  pendants  on  masts;  hammock  number  to  secaro;  eight  boat  fall  blocki? 
four  snatch-blocks;  four  cabin  and  three  steerage  cushions;  fire-room  batch  in- 
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elosoree;  steel  hawser  reel  to  stow;  scuppers  to  bridge;  carbine-boxes  to  stow; 
eye-bolts  for  ladders. 

Estimated  cost  for  labor  17.560 

Estimated  cost  for  material   2, 000 

Total   9,560 

Estimate  of  time  to  complete  the  above  work,  forty  days. 
Respectfully,  your  obedient  serrant, 


John  B.  Hoovek, 
A8$i8tant  Naval  Constructor,  U,  S,  N 


GUNBOAT  No.  4— BENNINGTON 

Office  of  Superintkxdixg  Constructor, 
Delaware  River  Iron  Works, 

Chester,  Pa,  t  Octolerh,  IStit?. 
8ib:  I  herewith  submit  the  following  report  of  progress  of  work  upon  the  hull  of  gun- 
boat No.  4,  ^iitii^^ofi,  bnilding[at  these  works,  dnring  the  month  of  September,  1868. 


Items. 


ConditioD. 


De^^reeof  ooni> 
pletion. 


MdMloft. 


Centor  keelm  

SUginir  and  pUtfonns . . 
Floor-pIatM  


tttern-poat. 


Hall  platins . 
Longitudinal. 


Making  molds  

Working  oater  keel  

Erecting  outer  keel  

Working  inner  keel  

Erecting  fnner  keel  

Erecting  plates  

Erecting  

Working  

....do..r.  

....do  

Erecting  

Working  6-incliZ  bars  

Working  5-inch  Z  bars,  atends  

Working  reverse  frames  

Erecting  6-inch  fh^nea ..t  

Working  **B"  strake  

Erecting  "B"  strake  

Working  "D"strak«  

Erecting  "D"  strake  

Working  first  

Erecting  first  

Worlfing  first  longitndlnal  rider  plates  

Working  main-deck  beams  

Working  boat  davits  amidships  

Working  boat  davit  fittings  amidships  

Working  deck  mooring  bttts  (brasn)  

Working  coal  scattles  

Working  rail  stanchions  on  poop-deck  

Working  rail  stanchions  on  forecastle  deck. 
Working  stanchions  to  poop  and  forecastle. . 


Nino'tenths. 
Do. 
Do. 
Do. 
Do. 
Do. 

Seven-tenths. 
Nine-tenths. 

Do. 
Completed. 

Do. 
Nine-tenths. 
Five-tenths. 
Nine- tenths. 

Do. 
Five-tenths. 
Three- tenthH. 
Two-tenths. 

Do. 
Four-tenthn. 
Threfc-tentbH. 
Five-tenths. 
Two-tenths. 
One-tenth. 

Do. 
Eight-tenths. 
Two-tenths. 
Six-tenth.H. 
One-U'nth. 

Do. 


Total  finished  weights  put  in  hull  of  Benninyton  ui>  to  October  I,  188^,  1(H>,00:{ 
poands  (48.662  tons). 

Very  respectfully,  your  obedient  servant, 

K.  \V.  Steelk, 
Xaral  Constructor,  U,  H,  X, 
Supcrintendinq  Constructor, 

Chief  Constructor  T.  D.Wilsox,  U.  S.  \., 

Ckief  of  Bureau  of  Construction^and  Repair, 

Xary  Department,  Washington,  IK  C. 

m        11294— N  88  20 
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GUNBOAT  No.  3-CONCORD. 

Office  of  Supebintendino  Constbuctob, 
Deulwabe  River  Ibox  Works, 

Cheater,  Pa,y  October  b,  1868. 
Sir  :  I  herewith  submit  the  following  report  of  progress  of  work  upon  the  hall  of 
Gan-boait  No.  3,  Concord,  building  at  these  works,  daring  the  month  of  September,  ld6e^. 


Items. 


Condition. 


Degree  of  cum- 
pletion. 


Mold  loft . 
Keelil  


Center  keelson  

Staf^gand  platforms.. 

Floor  plates  

Stem  

Stern-post  

Frames  


Longitudinal . 
Hall  plating .. 


Making  molds  

Working  outer  plates  

Erecting  outer  plates  

Working  inner  plates  

Erecting  innes  plates  

Erecting  plates  

Erecting  

Working  

Erecting  

Working  

...da. .7.  

Erecting  

Working  6-incli  Z  bars  

Working  5-inch  Z  bars,  at  ends  

Working  reverse  frames  

Erecting  6-inch  frames  

Erecting  5-inch  frames,  at  ends  

Working  first  

Erecting  first  

Working  first  longitudinal  rider  plates  

Working  "B  "  strake  

Erecthig  "B"  strake  

Working  *  •  D   strake  , 

Erecting  **  D  '*  strake  

Working  main-deck  beams  

Working  ward-room  Joiner  work  

Working  steerage  Joiner  worl;  

Working  cabin  Joiner  work  

Working  skyliehts  on  poop-deck  

Working  boat  oavits  amidships  , 

Working  boat-davit  fittings  amidships  

Working  deck-mooriog  bitts  (brass)  

Working  coaling  scuttles  , 

Working  rail  stanchions  on  poop  deck  , 

Working  rail  stanchions  on  forecastle  deck. , 
Working  stanchions  to  poop  and  forecastle. 


Nine-tenths. 
CoD^eted. 

Do! 

Do. 

Do. 
Seven-tenths. 
Nine-tenths. 
Con^leted. 

Da 
Da 
Nine- tenths. 
Five-tenths. 
Nine- tenths. 

Da 
Five  tenths. 
Foni^t«nthj<. 
Three-tenths. 
Five-tenths. 

Do. 
Three-tenthii. 

Da 
Two-tenths. 

Da 
Fonr-tenths. 
Two-tenths. 
One-tenth. 
Five- tenths. 
One-tenth. 

Do. 
Eight-tenths. 
Two-tenths. 
Six-tenths. 
One-tenth. 

Da 


Total  finished  weights  put  in  hall  of  Concord  up  to  October  1,  1888, 143,144  poaods 

equal  63.903  tons. 

Very  respectfully,  your  obedient  servant, 

R.  W.  Steele, 
Xaval  Cotutrudor,  U.  8.  K,^ 
Superintending  Conetrnetor 

Chief  Constructor  T.  D.  WiLSO^r,  U.  S.  N., 
Chief  of  Bureau  of  Construction  and  Repair, 

Xavy  Department,  Washington,  D,  C, 


DOUBLE  TURRETED  MONITOR— TERROR. 

Report  forwarded  hy  the  commandant  of  the  navy-yard,  New  York,  showing  ike 
of  work  on  the  Terror  October  5,  1888. 

In  compliance  with  the  bureau's  order  of  the  1st  instant,  No.  3002,  1  have  the  honor 
1o  report  that  the  following;  work  has  been  commenced  on  the  Terror:  Cnttingoat 
and  removing  turret  rings,  bulkheads,  beams,  and  armor  deck,  incnrred  in  »ltentiom 
lor  now  turrets. 

KoMpect fully,  your  obedient  servant, 

JonN  D.  HOOVKR« 
Assistant  Xaval  Constructor,      8.  S.  « 

Note.— The  plans  for  the  Terror  have  been  fully  made  and  the  speciBoAtioiis  pre- 

l>arcd  in  dctuii. 

Schedule  of  material  under  the  several  classes  have  Ijoon  prepared  and  printed 

rea<lv  for  the  bidders. 
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CRUISER  No.  5— SAN  FRANCISCO. 

Office  of  Naval  Constructor  Superintending  Hulls  of 

Vessels  for  U.  S.  Navy,  Union  Iron  Works, 

San  Frandaeo,  October  6,  1888. 
Sir:  I  have  the  honor  to  report  the  condition  of  the  work  on  the  hall  of  crniser 
No.  5,  San  FiranciscOf  on  the  Ist  instant  to  be  as  follows : 

ON  THE  STOCKS. 

The  flat  and  vertical  keels  with  their  connecting  aneles  from  frame  21  to  frame  75, 
comnleted ;  balance  of  keels  60  i>or  cent,  completed.  Lower  piece  of  stern-post,  with 
stoffinff-box,  completed  and  in  place.  Thirty- foar  main  frames  below  protective  deck, 
with  their  respective  upper  pieces  of  reverse  bar  and  also  bracket-plates,  have  been 
reused  in  place.   Thirteen  protective  deck  beams  are  in  place. 

NOT  ON  THE  STOCKS. 

Four  protective  deck  beams  and  forty  half  beams  for  protective  deck  arc  ready  to  go 
in  place.  Fifty  staple  angles  for  water-tight  frames,  12  Z-bar  frames  below  protect- 
ive deck  and  90  Z-bar  frames  above  iirotective  dock  are  bent  to  shape. 

The  upper  piece  of  stern  post  is  ready  to  go  in  place.  The  lower  piece  of  stem  is 
96  per  cent,  finished.  Eighteen  sqnare  air-port  frames  are  completed.  Eighteen  cir- 
cular air-ports  are  90  per  cent,  completed.  Three  7-inch  pnmps  and  one  O-inch  pump 
are  50  per  cent,  completed. 

Total  finished  weights  placed  in  hall,  109,723  pounds,  equal  48.99  tons. 
Very  respectfully,  your  obedient  servant, 

F.  L.  Fernald, 
Kaval  Constructor^  U.  S,  X.,  Superintending  IIuU. 


ARMORED  BATTLE-SHIP— TEXAS. 

Btpori  fonearded  by  the  commandant  nary-yard,  Norfolk,  Va.,  relating  to  work  on  the 

Texas. 

Navy- Yard,  Norfolk,  Va.,  Octolcr  9,  188:^. 

Sir:  Referring  to  the  letter  of  the  Duroan  of  Construction  and  Repair,  No.  200'^, 
date<l  October  1,  asking,  for  the  purpose  of  its  annual  report,  what  had  been  done  to- 
wards commencing  the  work  on  the  Texas,  I  have  the  honor  to  state : 

When  it  was  decided  to  build  the  Texas  hero,  .this  navy-yard  was  entirely  without 
the  necessary  facilities  for  iron-sbip-building,  so  that  the  undertaking  of  the  couHtruc- 
tioD  of  a  battleship  has  required  preparatory  work  of  quite  an  elaborate  charact(;r. 
Daring  the  past  year  tbe  plant  lias  been  designed  of  sucli  a  character  as  to  ulti- 
mately provide  the  yard  with  first-class  facilities  for  iron-ship  building,  convenient  and 
economical  in  arrangement.  A  shop  has  been  built  to  include  ample  space  for  the 
poncbes,  shears,  planers,  and  other  heavy  machines,  the  beam  shops,  the  bending 
slabs,  and  motive  machinery. 

Tools  to  the  amount  of  $90,824  have  been  contracted  for,  of  which  a  few  have  been 
delivered  and  are  now  being  erected. 

l^e  angle-bar  and  plate  furnaces  have  been  completed ;  the  slabs  for  the  bending 
floors  are  being  cast,  tini.shed,  and  erecte<l,  and  nre  now  two-thirds  complete.  A  suf- 
ficient supply  of  hand  tools  peculiar  to  the  work  and  which  are  not  manufactured  in 
trade  have  bieeii  made  and  are  ready  for  use. 

Tanks  for  pickling  outer  plating  have  been  built,  convenient  cranes  for  handling 
the  plates  havo  l>eeu  supplied  and  erected,  and  rapid  brushing  machinery  made  and 
nearly  completed. 

The  beam-forgi^  shed  has  been  lilted  with  overhead  circular  cranes' and  hoist  for 
bandliug  beams  at  the  forges,  and  a  Kinall  funiaee  for  heating  the  beam  ends  made. 

A  circular  rack  for  Htorini^  plates,  with  derrick  and  steam  hoist  in  the  center,  has 
been  completed,  exeept  tittiiig  the  hoists. 

Platform  scales  for  weigliing  material  havo  been  ]irovided  and  erected. 

The  old  mold  loft  proving  unsuitable,  it  was  assigned  to  another  building,  a  new 
floor  made  of  sufllcient  dimensions  to  lay  oiX  the  ship  at  full  size,  and  the  loft  equipped 
with  tools,  battens,  squares,  etc. 

New  oflices  have  been  fitted  up  for  the  constructor's  staff  of  draughtsmen  and 
oleiks,  centrally  located  in  the  yard  and  convenient  to  the  works. 
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The  aotaal  work  of  building  necessarily  can  not  be  begun  until  the  plant  ia  ready, 
but  such  preparatory  work  has  been  done  as  the  circumstances  would  admit. 

The  detail  drawings  and  specifications  prepared  abroad  have  been  received  in  piece- 
meal, the  first  lot  arriving  on  May  7,  and  all  have  not  yet  been  delivered.  The  whole 
have  contained  various  inaccuracies  and  inconsistencies  of  detail  which  occur  in  com- 
plex design  and  which  have  had  to  be  considered  and  reconciled. 

Substantial  blocking  has  been  laid  for  the  keel  of  the  Texaa  on  a  slip  directly  in 
front  of  the  new  shop,  after  a  careful  consideration  of  the  means  of  launching. 

The  laying  off  has  been  proceeded  with  in  the  mold  loft,  and  the  outer  body  is  uow 
completely  taired.  The  largo  models  for  taking  off  the  dimensions  of  the  plates  and 
the  pattern  for  the  stem  and  stern-post  castings  are  being  prepared. 

Estimates  of  the  amounts  of  steel  material  for  the  hull  have  been  furnished,  on 
which  contracts  have  been  made. 

Very  respectfully,  , 

Francis  T.  Bowles, 
Asnatant  Naval  CwMtrudor^  U.  8.  Navjf. 
Chief  Constructor  T.  D.  Wilson,  U.  S.  Navy, 

Chief  of  Bureau  of  Consimction  and  Bepair, 

Navjf  Department,  Waahingionf  D.  C, 


DOUBLE  TURRETED  MONITOR— AMPHITRITE. 

Office  of  Inspector  of  Hulls,  U.  S.  Navy, 
Columbian  Iron  Works  and  Dry-Dock  Company, 

Baltimore,  Md,,  October  12,  1886. 
Sir  :  I  would  report  that  the  work  of  putting  in  the  drainage  system  (pipes,  cocks, 
and  valves)  of  the  U.  S.  S.  Amphitrite,  which  work,  while  belonging  to  the  Bureau  of 
Construction  and  Repair,  but  included  in  the  contract  between  the  Boreaa  of  Steam 
Engineering  and  the  Harlau  and  Hollingsworth  Company",  of  Wilmington,  Del.,  has 
been  completed  as  far  as  can  be  before  the  decks  are  put  in. 

Work  to  be  accomplished  is  to  secure  the  steam-pumps,  cut  off  the  rods  to  bilge  and 
manifold  box-cocks,  and  iinish  the  ends  in  deck. 

As  to  the  degree  of  completion  of  vessel  the  inspector  is  unable  to  state,  not  having 
the  plans  for  completion. 

The  vessel  as  she  is  at  present  is  an  iron  hull,  with  the  engines  completed,  or  nearly 
so.  The  only  bulkheads  in  place  are  the  athwartship  bulkheads,  forward  and  aft  of 
the  engine  aud  boiler  rooms,  and  the  longitudinal  coal-bunker  bulkheads. 

The  bottom,  as  high  as  the  armor-shelt*,  has  been  cleaned  and  painted  with  two 
coats  of  red  lead  and  white  zinc  mixed. 
She  is  now  safely  moored  at  the  end  of  one  of  the  piers  at  the  company's  works. 
Very  respectfully,  your  obedient  servant, 

W.  H.  Varnky, 

Xaval  Constructor,  U,  8,  Navy,  Inspector  cfiMU, 

Chief  Constructor  T.  D.  Wilson,  U.  S.  Navy, 
Chief  of  the  Bureau,  of  Construction  and  Bepair, 

Navy  Department^  Washington,  D.  C. 


GUNBOAT  NO.  2— PETREL. 

Office  of  Inspector  of  Hulls,  U.  S.  Navy, 
Columbian  Iron  Works  and  Dry-Dock  Cghpaicy, 

Baltimore,  Md.,  October  88»  18d& 
Sir:  The  U.  S.  8.  retrel  (Gun-boat  No.  2)  was  launched  on  the  13th  instant, at  % 
o'clock  p.m.,  an  unusually  high  tide  greatly  favoring  a  sncceasfol  launch.  The 
vessel  was  brought  back  to  the  wharf  and  moored  with  her  head  in  a  direction  oppo- 
sito  to  that  of  the  buildiug.  A  careful  inspection  of  the  inner  surfaoe  of  the  ship's 
bottom  failed  to  disclose  any  defective  riveting.  As  soon  as  the  bilge  ways  bad  been 
removed  the  draught  of  water  waH  caret'ully  measured  and  ascertained  to  be: 

Forward  4  7 

Aft  7  « 

Mean  5  10| 


The  displacement  calculated  to  the  launching  draught  is   3lh&> 
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Tons. 

Weisht  in  vessel,  huU   302. 12 

oninery   9. 27 


311.  a-j 

Weight  in  vessel  not  belonging  to  same,  includiog  workmen,  staging,  lad- 
den,  forges,  etc   1 . 57 

31;>.  97 

The  condition  of  work  on  the  vessel  at  date  of  lannching  is  given,  in  detail,  in  re- 
port forwarded  on  the  18th  instant,  and  the  report  of  weights,''  giving  in  detail  tho 
weight  of  all  material  and  fittings  in  the  vessel  at  the  time  of  launching,  is  forwarded 
herewith. 

Very  respectfully,  yonr  obedient  servant, 

Wm.  n.  Varxky, 
A'idraZ  CatiatructoTf  U.  S.  Xavy,  Inspector  of  HuUb. 

Chief  Constructor  T.  D.  Wilsox,  U.  S.  Navy, 
Chief  of  Bureau  of  Construction  and  Eepair^ 

Xavy  Departmentf  WashingtoHy  D.  C. 


Office  of  Inspector  of  Hulls,  U.  S.  Navy, 
Columbian  Irox  Works  and  Dry-Dock  Company, 

BaliimorCy  Md.,  October  Id,  1888. 
Sir:  Id  accordance  with  instructions  contained  in  Bureau  Circular  Order  No.  75, 
of  February  14,  1888, 1  have  to  submit  the  following  report  showing  the  condition  of 
work  on  U.  8.  S.  Petrel  (Gun-boat  No.  2)  on  the  13th  instant,  date  of  launch : 

Degne  of 
completloii. 

Outside  platiutf :  Fitted,  rivcteil,  and  calked  Completed. 

Forecastle  deck :  Plank  laid  and  calked  with  two  threads  of  oakum; 
sky-light  coamings  all  in  x)lace  Eight-tenths. 

Poop  deck :  Plank  laid  and  calked  with  two  threads  of  oakum ;  sky- 
light coamings  all  in  place  Eight-tenths. 

Main  deck :  Plank  laid  and  partly  calked ;  8]>aco  under,  poop  deck 
calked  complete  and  payed  with  white  lead ;  all  coamings  fitted 
except  aronnd  cofier-dam's  Seven-tenths. 

Berth  deck:  Plank  laid,  except  in  compartment  alt  of  bulkhead  No. 
91,  and  calked  in  wake  of  joiner- work  Seven-tenths. 

Water-tight  deck:  All  plates  in  )>lace;  riveting  about  nine-tenths 
completed;  lower  angles  to  girders  being  lifted;  girders  to  water- 
tight deck  angles  and  plates  ueing  fitted  ;  colTer-dam  plates  are  up 
and  a  few  angles  worked  .^even-tenths. 

Boiler  and  engine  hatches  and  cotler-dams :  Plates  and  angles  all  in 
place  and  about  one-third  riveted;  gratings  to  be  fitted;  lids  to 
coffer-dams  yet  to  be  fitted  Six-tenths. 

Stem  frame  Completed. 

Shaft  tube:  Fitted  complete  Completed. 

Encine  foundation :  Top  plates  fitted  and  all  riveted  Completed. 

Boiler  saddles :  All  in  plaeo,  but  angles  to  same  not  yet  riveted  Nine-tenths. 

Rndder:  Frame  drilled  to  receive  rivetn  of  side-plates ;  pintles  drawn 
in.   Stock  has  yet  to  be  turned  oil'  for  strap  Seven-tenths. 

Tiller: 

Main  tiller  for^d,  but  not  yet  fitted  Five-tenths. 

Spare  tiller  being  machined  Seven-tenths. 

Bilge  keels:  Completed  Completed. 

Hawse-pipes :  Wrought  and  cast  iron  pipes  and  wood-packing  between 
■ame  fitted  complete.  Wood  chock  aronnd  hawse-pipe  fitted  com- 
plete  :  Completed. 

Pillow-block:  Angles  and  plates  fitte<l  and  riveted,  complete,  ready 
to  receive  bearing  Completed. 

Throat-block :  Fitted  and  riveted,  complete,  re:uly  for  bearing  Completed. 

Shaft-alley:  Sidenplates  in  place,  and  riveting  nearly  completed  Eight  tenths. 

After  magazine :  Bnlkheads  all  in  plaeo  and  partly  ri  veted ;  hatch  not 
yet  fitted  *  Seven-tenths. 
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Dei^raeof 
completion. 

After  sbcll-room :  Bulkheads  all  in  x>lace,  riveting  not  yet  completed ; 

hatch  not  yet  fitted  Six-ten tliB. 

After  chain-locker :  Sides  and  bottom  plating  riveted  complete;  top 

aDgles,  grating,  and  cable  clench  yet  to  be  fitted  Six-tenths. 

Engineer's  store-room  aft :  Side-plating  completed,  bottom-plating  not 

yet  riveted,  vrater-tight  door  yet  to  be  fitted  Six-tenths. 

Paymaster's  store-room  aft:  Steel  work  com^doted;  hatch  to  same 

framed,  lockers  and  shelves  to  bo  fitted  Seven-tenths. 

After  hold:  Steel  work  nearly  completed,  battens  yet  to  bo  fitted; 

hatch  framed  Seven-fenths. 

Forward  magazines :  Steel  bulkheads  nearly  completed ;  lioor  plates 

fitted,  but  not  yet  riveted ;  water-tight  hatch  yet  to  bo  fitted  Six-tenths. 

Forward  shell-room :  Steel  bulkheads  and  floor  nearly  completed,  some 

riveting  yet  to  be  done ;  water-tight  hatch  yet  to  bo  fitted  Six-tenths. 

Fresh- water  tanks :  Main  tank  nearly  completed  but  manhole-plate 

is  yet  to  bo  fitted ;  side  tanks  partly  fitted,  but  not  riveted  Four-tenths. 

Forward  fixed-ammunition  room:  Steel  bulkheads  and  floor  fitted, 

riveting  not  all  completed :  hatch  yet  to  bo  fitted  Six-tenths. 

Forward  chain  lockers :  Steel  work  all  completed ;  cable  clench  yet  to 

bo  fitted ;  hatch  cover  yet  to  bo  made  Eight-tenths. 

Forward  store-room  :  Platform  angles  fitted  and  margin  plank  laid  ..Two-tenths. 
Joiner  work : 

Skylights  for  poop  deck  in  course  of  construction  One-tenth. 

Beam  aud  door  casings  under  poop  deck  being  fitted ;  tirring  for 
overhead  x>aneling  completed  and  grub  cleats  for  state-rooms, 

etc.,  fitted  Two-tenths. 

Qrub  cleats  fitted  forward  for  Kcamen's  and  otficers'  closets  on  main 

deck  and  for  dispensary  on  berth  deck  One-tenth. 

Hard  wood  ladders  all  cut  out  Six-tenths. 

Ccmnnt :  The  ship  has  been  cemented  throughout  up  to  turn  of  bilge 
with  a  composition  of  Roman  cement  and  asphaltum  Eight-tenths. 

Air-ports:  All  round  air-ports  fitted  in  place,  but  drips  have  yet  to  be 
fitted  to  same ;  square  air-ports  forward  and  aft  yet  to  bo  made  and 
fitted  Seven-tenths. 

Mooring  bitts:  All  secured  in  jdaco  Completed. 

Warping  pipe,  :  In  place;  lanyards,  bucklers,  etc.,  yet  to  befitted  ...  Seven-ten  thi. 

Kuddcr-carrier  and  stufilng-box :  Fitted  in  ship  Completed. 

Gun  sponsons  and  supports:  Sponsons  fitted  comjdeto  except  shutters ; 
cylindrical  supports  fitted  complete,  but  not  all  riveted ;  shelving, 
doors  etc.,  yet  to  be  fitted  to  same  Six-tenths. 

Sluice-valves:  All  fitted  in  vessel,  but  rods,  indicators,  and  other  fit- 
tings not  yet  in  place  Seven-tenths. 

Coaling  scuttles :  All  made,  but  havo  yet  to  be  galvanized  and  fitted 
in  ship  Seven-tenths. 

Freeing  ports :  Shutters  lit  ted  to  ship,  but  hinges  not  yet  riveted ;  fast- 
enings and  oilier  fittings  yet  to  finish  Six-tenths. 

Pumping  and  drainage  arrangements:  Some  fittiugs  already  made 
and  fitted,  such  an  valves,  staiuer-boxes,  manifolds,  etc. ;  no  pipes 
run  Two-tenths. 

Chain  nippers:  Completed  an<l  ready  to  bo  secured  in  place  Eight-tenths. 

Deck  stanchions:  Nearly  all  in  place  Nine-tenths. 

Hatch  canopies :  Not  yet  made ;  castings  for  samo  riveted  in  hatches. One-twentieth 

Kail  stanchions:  Stanchions  all  made  and  ready  to  bo  fitted  in  vessel. Five-tenths. 

Cot  and  hammock  hooks:  Mado  and  ready  to  be  fitted  in  placo  Eight-tenths. 

Bulkheads:  All  bulkheads  except  No.  07  are  now  fitted  m  place  and 
nearly  all  riveted  and  calked.  All  water-tight  doors  havo  yet  to  be 
fitted  Eight-tenths. 

Painting :  The  whole  of  the  steel  work  in  the  hull  has  been  painted 
and  the  bottom,  outside,  has  been  treated  to  two  coats  of  two-thirds 
red  lead  and  one-third  whito  zinc,  mixed ;  tho  outsido  above  the 
water-line  has  been  coated  with  Ilertzog's  composition  cement  Thiee-tentbs. 

Patterns:  The  following  patterns  are  being  made:  Manhole^plates  for 
water-tanks,  square  air-ports,  scupper  pipes,  ha;ch  frames  for  for- 
ward magazines,  etc.,  passing  scuttles,  light-box  scuttles,  otc. 

Hammock  berthing:  Plates  and  angles  in  placo  aud  rivete<l;  wood- 
rail  fitted  ;  bottom  boards  yet  to  be  fitted;  eye-bolts  for  hammock- 
cloths  yet  to  bo  fitted  Seven-tenths. 

Light-boxes  to  magazines,  etc. :  oi)enings  cut  in  decks  and  bnlkheads 
ibr  samo  but  boxes  not  yet  fitted  One-tenth. 
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Degree  of 
completioii. 

DUtilling  from  sido  bulkboods  completed,  but  door  not  yet  fitted  Six-tenths. 

Coaling  tronks,  etc. :  openings  cat  for  same  in  bulkheads  but  trunks 

not  yet  framed  One-twentieth. 

Awning  stanchions :  Stanchions  not  yet  made ;  braces  riveted  in  place. One-twentieth. 
Total  weight  of  all  material  placed  in  hull,  697,513  pounds,  equal  to 

311.39  tons. 

Very  respectfully,  your  obedient  servant, 


Chief  Constructor  T.  D.  WiLSoy,  U.  S.  N., 
Cki^  of  Bureau  of  Con$truoHon  and  Bq^air, 
Navy  Department,  Washington,  D, 


Wm.  H.  Varney, 
Naval  Conetructor,  U.  S,  iV., 

Inspector  of  Hull. 


CRUISER  No.  3— BALTIMORE. 

Office  of  Inspector  of  Hulls  for  U.  S.  Navt^ 
Wm.  Cramp  &  Sons,  Snip  and  Engine  Building  Company, 

Philadelphia^  Pa.,  October  9,  1688. 
8ib:  Herewith  is  submitted  report  of  projg^ress  of  work  upon  the  hull  of  the  United 
States  cruiser  Baltimore  at  these  works  aunng  the  months  of  August  and  September, 
ultimo : 


Item. 


Radder  , 

ShmSt  tabes  and  Atruta  

Bcasia,  skid  for  boats  

Oataide  plating  

Inner  bottom  

Bnlkheada  below  main  deck  — 
Balkheads   below  protectiye 
deck. 

Balkbeada,  coal  bankers,  be- 
low nrotectire  deck. 

BoUer  Dearera,  etc  

Holea  in  balkheads  for  eogl- 
near'spipea. 

Stanchlona  in  bold  and  between 


Water-tight  doors,  sloloe  valves, 
etc. 


8o«mding  tabes.. 


Coal  ahntes  and  scattles  to 

eoal  bankers. 
Paaaing  scattlea  


Torpedo  magaxinea  

Fixed  ammanition  rooms  

T^irpedo  oatflt  and  store  room  . 
Plank  sheers  or  waterways  — 


Deck  plank. 


Sapporta  ondor  8-inch  gan. 
Happorta  ander  0-inch  gan . . 
Platrorma  etc,  for  gana  .... 
Port  firamings  and  shatters. 


Condition. 


Completed  

.....^o  

Material  on  hand  

Completed  

,  do  ;  

Completed,  exci-pt  doon  which  are  bein;;  fitted. 
 do  


.do  . 


Completed,  except  riveting  

Completed,  for  other  pipss  being  cat  as  required. 

All  in  place  except  after  platform  


Freeing  ports  

OMlng  to  engine  and  boiler 
hatches. 


casings  between  cn- 


Haterial  on  hand  for  t-he  doors.  For  the  screens 
to  be  fitted  around,  the  material  is  not  on 
hand.  Ifanholefl  in  inner  bottom  are  cat  and 
rin^s  and  rovent  fitted,  where  practicable. 

Cast-iron  flanges  and  tees  securely  bolted  on 
frames  No.  0  and  88.  Materials  to  complete 
on  hand,  except  brass  deck- sockets,  not  yet 
cast 

Completed  iu  bunkers,  except  door  fiutenings  .. 

Material  on  hand,  not  commenced  

Completed,  ready  for  painting  

 do  

 do  

 do  

In  place  on  main  doek.  except  under  and  on 

forecastle  and  poop  de<!kfl. 
Completed  on  gun  deck,  except  forward  of  gal- 
ley.   On  hand  to  complete  all  decks. 

,  Completed,  except  doorlMHteniug  s  

 do  

I  Material  on  hand  not  <;oinm(rnred  

For  coal  ports  all  in  place,  fanteningH  incom- 
plete. 

Holes  cut,  material  on  hand  

Engine  haiclieii.  forward  and  after.  All  angles 
and  platen  in  ]>lace  and  lix-eted.  Boiler  batches 
forward  and  after.  Plates  all  in  place  above 
main  and  on  protective  deck,  angles  are  in 
place  and  riveted.  A  uglee  for  and  about  on4>- 
Lalf  the  glacin  plates,  are  in  place.  Material 
on  hand  to  com]>lete. 

Completed  


Required  to  c 
plete. 


One- tenth 
Do. 

Do. 

Two-tenths. 
Five-tenths. 

One- tenth. 

Three-tenths. 


Nine-tenths. 


Four-tenths. 


Two-tenths. 
Do. 
Do. 
Da 

Three-tenths. 

Seven-tenths. 

One-tenth. 
Do. 

Four-tenths. 

Eight-tenths. 
Five-tenths. 
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Item. 


Condition. 


Beqniied  to  com- 
plAte. 


Berth  and  protective  decks. 


Mast  steps.. 
Ash  ohntes  . 


Scappers  . 
Air  ports . 


Hammock  berthings  and  bul- 
warks. 

Covers  to  openings  on  protect- 
ive deck. 

Gratings  and  hatch  covers  

Coamings  and  head  ledges  


Sky-lights  and  deck-lights . 


Canopies  

Ceilings  in  hold  and  store-rooms. 

Chain  lockers  

Iron  rounds  or  ladders  

Engineer's  workshop  or  store- 
room. 

Ordnance  workshop  

Awning  or  sail  room  


Ventilation  to  engine  and  boiler 
rooms. 

Ventilation  

Ventilation  of  coal  bunkers  

Fresh -air  supply  to  bunkers  

Forced  draugnt  in  fire-rooms . . 
Pumps  , 


Casings  for  pipes,  etc  

Bridge.-.  

Maoger  

Ring-bolts  in  dock  

Ancoor  davits  

Bill-boards  

Boat  davits  and  cradles  

Warping  pipes  

Awning  stanchions  

Securing-bolts  

Attachments  for  rigging  

Chain-plates,  bolts,  etc  

Guard  rails  and  stanchions  . 

Life-bnojjr  guards  

Jacob's  ladders)  

Chocks  for  fairleaders  

Eusip  staff  (fittings  for> . . . . 

Eye-bolts  in  beams  

Hawse  pipes  


Stem  pipes  

Bow  stoppers  

Deck  pipes  

Windlass  and  capstan  

Warping  or  towing  bitts  

Wire  cable  nippers  , 

Ladders  to  hatchways,  etc  

Ladder  (side)  sea  steps,  etc  

Wardroom  and  cabins  on  berth 
deck. 


Boiler  hatch,  angles  and  plates  on  hand,  not 
laid  oft 

Material  not  on  hand  

Plating  in  hammock  berthing  nearly  all  fitted 
and  ready  for  riveting.  Outaide  plates  tem- 
plated  off.  Chutes  not  aecored. 

About  eighteen  sections  In  place,  not  y«4t  se> 
cured,  remainder  ready  for  fitting  in  anip.  A 
few  openings  cut  in  outside  plating. 

All  finished  in  shop.  Brass  castings  in  place  on 
main  deck  reaay  for  lenses.  In  cabin,  all 
holes  cut  for  square  ports,  and  oaatinga  in 

Elace  ready  for  lenses.  Forward  of  cabin,  all 
oles  are  out  and  frames  in  place  except  one. 
Under  forecastle,  all  holes  are  cut,  xhonee 
not  in  place. 
All  fi*aming  and  bracket  plates  in  place.  Inner 

plating  being  template^  off. 
Material  on  hand  


Not  commenced  

Completed  except  mahogany  work  on  poop- 
deck. 

Sky-lights  finished  in  shop,  ready  to  place  on 
board.  Deck-lights  not  received. 

Material  in  shop  

Completed  

All  angles  and  plates  in  place  and  riveted  

Completed  

Angles  and  plates  in  place  and  riveted  


.do. 


Completed  except  rollers  and  painting,  having 

been  given  one  coat. 
Completed  between  protevtive  and  upper  decks. 

Material  on  hand,  not  commenced  


.do. 


Cabins  under  poop  deck  . 

Steerages  

Hammock  hooks  


Two " Calkins'"  M inch,  received.  Holes  ont 
in  shell  and  steel  rings  being  fitted. 

Material  on  hand  not  commenced  

 do  

Pdrtially  completed  

Material  on  hand,  not  conmienoed  

Being  finished  in  shop  

Material  on  hand,  not  commenced  

 do  

 do  

 do  

 do  ,  

 do  

 do  

 do  

 do  

 do  

Not  received  

Material  on  band,  not  commenced  

 do  

Tubes  riveted  in  place,  ready  for  yellow  pine 
chocks,  and  castings,  two  of  wnich  are  on 
hand. 

Patterns  not  made  

 do  

 do  

Received.  

Completed  and  secured  in  place  , 

Received  

Material  on  hand,  not  commenced  

 do  

All  paneled  doors,  drawers,  berth  fronts,  and 
divisional  bulk-heads  completed,  except  brass 
wire  panels,  which  have  not  been  received, 
and  ready  to  place  on  board.  Beams  cased. 
Furring  m  place  on  frames.  Sheathing  and 
overhead  paneling  partly  finished.  Material 
on  hand  for  shelving,  etc. 

Sections,  divisional  bulk-heads,  etc,  ready  to 
place  in  ship.   Other  fittings  not  receivecL 

Same  degree  of  progress  as  cabins  under  poop 
deck. 

Not  received  


Seven-tenths. 
Nine-tenths. 
Eight-tcmths. 
Two-tenths. 

Six-tenths. 

One- tenth. 
Six-tenths. 

One-tentb. 

Four-tenths. 

Foar-tenths. 
One-tenth. 

Foar-tenths. 

One-ten  ih. 

One- tenth. 
SeTen-tentba. 


Xight-tentba. 


Fonrth-tentbs. 


Foar-tenths. 
Eonr-tantfaa 
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Item. 


Sboi  nelct  and  musket  racke. 

Hatch  ooyen  

Lunberimt  

Biaaa  label  platee  

Beela  


OU 

Lamp*] 

Fresh-water  tanks  

General  and  other  store-rooms. 

Chronometer  and  compass  lock- 


Sinial  lockers . 
Mesa  a 


and  clothes  lockers  for 
crew. 

Swinginf?  tables  and  benches 

ibr  erew. 
Pi^Tmaater'a  office  


Pantries  , 

OaUej-honse.. 


Master^t-arms*  locker  

Water^loseu  

lATatofies  ibr  officers  

Flrsinena*  washroom  

8ar]saon*8  examining  room  

Dlspennaiy  

Speaking  tobcs  and  telegraphs. . 
wooden  pilot-hoose  


Conning  tower,  shield,  etc  . 
Stearlng  apparatus  


Watch  bell  

Ruaaing  lights  

Head  and  stem  omamenta  

Electric  lighting  apparatus  

Electric  call  bella   

Painting  and  othcrwine  coating 
stei-I,  iron,  and  wood  work. 


Condition. 


Not  commenced  

Materials  on  hand,  not  commenced   

 do  

Not  received  

 do  

Material  on  hand,  not  commenced  

 do  , 

 do  

Completed,  ready  for  covers,  pipes,  etc  

All  completed,  except  gratings  and  painting, 

having  received  but  one  coat. 
Material  on  hand,  not  commenced  


 do  

Not  received. 


Eeceivcd. 


Material  on  hand,  not  commenced  

 do  

 do  

Anglos  in  place  and  riveted.  All  plates  in  place 
except  on  one  side  to  admit  stove. 

Material  not  on  hand  

Fixtures  not  received  

Material  Aot  on  hand  

Keady  for  fittings  

Materials  on  hand,  not  commenced  

,  do  

Fixtures  not  on  hand  

Framing  completed  ready  to  placo  in  position. 
Material  for  Joiner's  work,  innido  rails,  etc., 
on  hand.  Speaking  tube,  rudder  tell-tale, 
steam  stearing  wheel,  engine  room  telegraphs 
and  indicator,  not  received.  Water-tight 
hinged  covers  not  commenced. 

Material  not  receivc<l  

Connecting  links  and  two  small  stands  finished. 
Two  largo  staniln,  two  small  screws  and  guide 
rodrt  partly  completed. 

Received  

Not  received  , 

 do  

Fixtures  not  received  


.do  . 


Cement. 


Outside,  cementing  and  bottom  completed. 
Innide,  forward  magazine,  store-rooms,  sail 
room,  and  under  side  of  upper  deck  have  re- 
cf'ived  the  necessary  coats  of  red  lead  and 
cork  paint :  th««  remainder  has  been  given  one 
coat  of  retl  lend. 

In  bottom,  finished  under  after  magazine,  and 
aH  far  aft  as  the  stern  post,  and  now  being 
placed  under  engine  room. 


Requireil  to  com- 
plete. 


Three-tenths. 
Two-tenths. 


Seven-tenths. 


Five-tenths. 


Eight-tenths 


Six-tenths. 


Six-tenths. 


Total  finished  weij^hts  ]ilaccd  in  hull,  IfOlO^^i,,. 
Very  respectfully,  your  oliedicnt  servant, 

J.  F.  HAN8C0.M, 

AMistant  yaval  Comtructorj  U.  S,  X.y  Supa'intending  Consirudor. 

Chief  Constructor  Theo.  D.  Wilsox,  U.  S.  N., 

Chi^ of  Bureau  of  Conatruciion  and  Repair ^  Xary  Department,  Waahintjton,  I).  (\ 
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CRUISER  No.  3— BALTIMORE. 

Office  of  Superintending  Constructor  for  U.  S.  Navy, 

Wm.  Cramp  &  Sons,  Suip  and  Engine  Building  WoRKg, 

Philadelphia,  Pa,,  October  23,  188d. 
Sir:  I  have  to  report  the  saccessfal  launching  of  the  U.  S.  S.  Baltimore  (Crniser 
No.  3)  on  Saturday,  the  6th  instant,  at  2.25  p.  m. 

Following  is  a  statement  of  weights  in  hull  and  on  board,  together  with  correspond- 
ug  draught  per  scale  of  displacement,  and  the  actual  draught  and  trim  of  Teasel : 

Tons. 

Weight  in  hull,  as  per  account   1, 861^4^ 

Weight  of  machinery  on  board   64(11  § 

Total  weight  belonging  to  vessel   1, 925||f  S 

Weight  of  anchors,  chains,  ropes,  etc   56(|f| 

Weight  of  men  on  board  (estimated)   6 

Total  weight  on  board   1. 9t»AWj 

Actual  drauffht  and  trim : 

Ft  In. 

Forward   7  7^ 

Aft   14  lU 

Mean   11  3i| 

Displacement  per  scale  at  actual  (mean)  draught  tons..  1,995 

Excess  of  actual  displacement  over  weight  as  per  account  (2,011.29 — 

1,988.41)  tons..  22.88 

Displacement  as  calculated  do . .  2,  Oil.  29 

Tons  per  inch  of  immersion  at  launching  plane  do..  21.32 

Longitudinal  metacenter  above  center  of  buoyancy  feet..  561. 88 

Transverse  metacenter  above  center  of  buoyancy  (from  scale)  do..  15.72 

Center  of  gravity  of  launching  water  plane  abaft  dead  flat  do. .  7. 04 

Very  respectfully,  your  obedient  servant, 

John  F.  Hanscom , 
Assietant  Naval  Constructor,  U.  S,  N.,  Superintending  Con$tructor. 
Chief  Constructor  T.  D.  Wilson,  U.  S.  N., 

Chief  of  Bureau  of  Construction  and  Repair, 

Navy  Department,  tVaahington,  D.  C. 


CRUISER  No.  1— NEWARK. 


Office  of  Inspector  of  Hulls  for  U.  S.  Navy, 
Wm.  Cramp  &  Sons'  Ship  and  Engine  Building  Company, 

Philadelphia,  Pa,,  October  9,  1888. 
Sir:  Herewith  is  submitted  report  of  progress  of  work  upon  the  hnll  of  the  U.  8. 
cruiser  Newark  (Cruiser  No.  1)  at  these  works,  during  the  months  of  Aagustand 
September,  1888: 


Items. 

Condition. 

Beqnlred  to  com- 
plete. 

Flat  keeL  

BeamH.  nrnlArtJrn  dAclr  

All  plates  and  upper  and  lower  ban  inplaee 
and  riveted,  except  six  plates  and  ansle-bart. 

Ono outer  and  two  inner  plates  forward  reqaired 
to  complete.  All  otherfl  riveted  in  placw. 

From  No.  30  to  No.  76,  inclusive  riveted  in 
place. 

FooF-tenthk. 
Two-tenfha. 
Six-tentht. 
Six-tentka. 

1 

Total  finished  weights  placod  in  hull,  64if5S. 
Very  respectfully,  your  obedient  sorvaut, 

J.  F.  Hanscom, 
Assistant  Naval  Constructor,  U,  S,  N.,  Superintending  Coneirnctor, 
Cbio  Constructor T.  D.  Wilson,  U.  S.  N., 

Chief  of  Bureau  of  Construction  and  Repair, 

Navy  Department,  Washington,  D.  C. 


REPORT  OP  THE  SECRETARY  OP  THE  NAVY. 


315 


CRinSER  No.  I— PHILADELPHIA. 

Office  of  Inspkctor  of  Hulls  for  U.  S.  Navv, 
Wm.  Cramp  <&  Sons'  Ship  and  Engine  Building  Company, 

PkUaddphia,  Pa.,  Octoher  11,  1888. 
Sib  :  Herewitli  is  snbmittcd  report  of  tlio  progress  of  work  upon  tho  hull  of  the 
U.  8.  CraiBer  No.  4,  Philadelphia^  at  theue  works,  during  tho  mouths  of  August  aud 
September,  1888: 


Items. 


Condition. 


Roqaired  to  com- 
plete. 


lUkeel  

▼ertlcal  keel. 
Stem  ptooe  


Btm-pott  

Fnuning  in  wako  of  double  bot- 

tern  and  below  protective 

deck. 

TnuuTene  fhuning  before  and 
mbftft  double  bottom  and  be- 
low protectire  deck. 
Tnuwrene  framing  above  pro- 
teetiTO  deck. 

I  vpper  deck  


I  main  deck  

,  protective  deck.. 

Beama,  platform  

Btmi,  magaslne  crown . 
Ootaide  plating  


Cotter  o**  flat  kocl^on  plates . 
Inner  bottom  


Breaat-hook,  forsopport  of  »tvra 
Protectiv(%dcck-plating  


Balkhaada    above  protective 
deck. 


Completed  

  do  

Lower  portion  in  place ;  upper  received,  not 
yet  flttod. 

Fitted  in  place  

Coraplelod  


 do. 


About  onc-tbird  the  top  frames  are  in  place. 

Othcni  ready  to  place  in  poaition. 
About  one-third  placed  in  position ;  otheni  be- 

iuji  prepared  for  raisin;;. 

Same  degree  of  pro;^R8  us  on  upi>or  deck  

Completed  

 do  

 d<i  

A,  n,  C.  nnd  I)  strnkes  are  completed,  except 

ouu  plate  left  off  of  J)  stroke,  to  faciliUte 

work.   On  K  strake  tvro  plates  are  yet  re- 

quii'ed;  on  F,  one;  (r.  eleven:  II,  nineteen. 

None  Lavo  yet  been  placed  ou  tbo  remainiu}; 

bt rakes,  except  one  ou  K. 

Completeil .   

Plates  arc  all  in  placo  aud  riveted,  except  one 

directly  over     Ktrako,  oiitiiido  (to  facilitate 

work) ;  water  tight  angles  on  top  beini;  titted 

iu  place. 

f'unjplc-ttd  

On  A  str;ik(>  three  |ilut«:s  are  yet  required.  Ou 
J  I.  four ;  C.  hix  :  I>.  nine ;  E.'twent  v ;  I.  eight- 
iM  ii ;  all  are  \  ( t  rr<iuircd  on  K  and  P  straken. 
On  M.  twenty-thrfo;  N,  eighteen,  and  O, 
twi  lve;  F,  (r,  and  II  strakes  are  completed. 
Th(Miniz1e:4  to  cuuuect  with  skin  plating  are 
about  one-half  tinishcl. 

Several  plates  ivady  to  place  in  position,  others 
being  teniplated  utT.  Material  on  hand  to  com- 
plete. 


Five-tenths. 


Four-tenths. 


Seven-tenths. 
Seven-tenths. 
Seven-tenths. 

Six-tenths. 


Three  t4-nths. 


Si^ven-tenths. 


Nine- tenths. 


Total  finiBhed  weights  ]iluced  in  hull,  O:}?^])^^  tons. 
Very  respectfully,  your  obedicMit  wTva'ut, 

J.  F.  Hanscom, 
AtHuttant  Xaval  Conittructorj  C.  ^'.  X,  Superintending  Construrtor, 
Chief  Constructor  T.  I).  Wii..so.v,  U.  S.  X., 

Chiff  of  Hurtau  of  Construction  and  lUpair, 

Xarif  Department^  Wanhington^  />.  C. 


DOIJIILE  TirRKKTKI)  MOMTOR-MONADXOrK. 

Report  forwarded  bif  eommandant  navtj-imrd.  Mare  Uhwdy  CaUforniay  showing  condition 
of  work  on  the  hull  of  the  C  S.  mmitor  Mimndnon:  during' the  month  of  September^ 
1888. 

Xav.vl  ('«)X.sTRUC'n>R's  Offi<:i:, 
I.'.  .S.  \arg-  Yard,  Marc  Inland^  California^  October  17,  l'!':*'^. 
In  reply  to  Bareau-.s  lott«*r.  Xo.  :JJ17.  desirint:  information  as  to  the  prof;n»8sof  work 
on  the  nail  of  the  Monadnock  diirin'^      month  of  S«»ptcinl)er,  otc,  I  hav^  to  statr  a?« 
follows:  No  new  work  ha,**  bi'on  ad«bMl  to  tho  hnll :  thofon^and  aft  bulkh^'ads  under 
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the  turrets  liave  been  partly  removed  to  oonform  to  the  new  internal  arrangement ; 
all  pockets  in  the  ship  where  water  might  find  lodgment  have  been  cleaned  and 
painted;  the  truss-work  put  up  to  insure  the  ship  from  straining  while  bein^; 
launched  has  been  removed ;  all  temporary  hatch  coverings  have  been  repaired  and 
the  vessel  put  in  a  proper  condition  to  suffer  no  damage  from  the  rains  of  the  ap- 
proach] ug  winter.  As  to  the  degree  of  completion  of  the  Monadnocik  I  would  say 
that  it  is  practically  the  same  as  up  to  the  end  of  August  last,  and  in  snbstanco  as 
given  in  my  letter  to  the  Bureau  of  September  4,  1886,  a  copy  of  which  is  herewith 
inclosed. 

Very  respectfullv,  your  obedient  servant, 

J.  FSASTER, 

Jsaiatant  Naval  ConetructaTf  U,  8,  JNavy, 


U.  S.  Navy- Yard,  Mare  Island,  Cal.,  September  4,  18B6. 

Sir  :  In  compliance  with  the  Bureau's  order  of  August  17, 1886,  requiring  a  re^rt 
to  be  made  showing  the  exact  condition  of  work  on  the  donble-turreted  monitor 
Monadnoch  as  she  now  is,  and  statiug  what  materials,  if  any,  are  on  hand  belonging  to 
her  and  intended  to  be  used  in  her  completion,  I  have  the  honor  to  state  that  1  have 
carefully  examined  the  vessel  and  would  respectfully  report  as  follows: 

Hull.— The  outside  of  the  hull  appears  to  oe  completed  and  shelf  ready  to  receive 
the  wooden  backing  and  armor  plates. 

Upper  dec^.— The  plates  on  the  upper  deck  are  laid,  secured,  and  calked  ready  for  the 
wooden  deck,  with  the  exception  of  the  space  over  the  boilers  and  the  sides  where  the 
armor  is  to  be  placed.  All  the  hatches  and  other  openings  through  the  deck  plating 
are  cut  and  the  battle  plates  titted  to  the  former.  The  deck  lights  are  in  and  fitted 
with  iron  ^ratings  on  top.   The  coal  scuttles  are  cut  and  fitted  with  their  battle  plates. 

Bitts.—The  cable  and  mooring  bitts,  also  the  chocks,  are  fitted  and  secured. 

Uold. — The  inner  skin  or  plating  is  in  place,  secured  and  calked.  Manholes  ore 
out  and  fitted  with  covers  athwartships  and  fore  and  aft.  The  bulkheads  are  up, 
secured,  and  calked.  The  shaft  alleys  are  built  and  the  after  pieces  of  shaft  are  iu 
place  with  the  propellers  shipped  and  secured.  The  rudder  is  shipped  and  fitted  with 
temporary  tiller.  The  coal-bunkers  and  the  turret  bulkheads  are  up,  secured,  and 
calked.  The  berth-deck  beams  are  in,  fore  and  aft,  and  secured  with  stringers  on  the 
the  sides,  also  secured  and  ready  to  receive  the  wooden  decking.  The  stanchions  arv 
up  and  secured.  The  hooks  for  strengthening  the  ram  and  the  capstan  bed  are  iu 
place  and  secured.  The  fiood-cocks  for  magazines  and  other  purposes  are  iu  plact* 
and  secured  ready  fur  making  the  connections.  The  wing-passage  bulkheads  ftetweeu 
decks  are  in  place  and  secured. 

Material  for  completion. — The  following  material  belonging  to  the  vessel  and 
intended  to  be  used  in  her  completion  is  on  hand  at  this  navy-yard,  viz:  14  plates 
f-inch  iron  for  boiler-beds,  weighing  15,120  pounds:  60  plates  ^inch  iron  for  deck 
purposes,  weighing  126,000  pounds,  which  will  probably  be  sufficient  to  complete  the 
iron  deck ;  1  lot  ^-lnch  iron  rivets,  weighing  53,000  pounds.  Total  weight  of  mate- 
rial on  hand,  194,11^0  pounds. 

Very  respectfully,  your  obedient  servant, 

J.  l^'EASTER, 

Assistant  Xaval  Constructor ,  U,  S.  Aarv. 


DOUBLE  TURRETEI)  MONITOR— PURITAN. 

Report  forwarded  by  commandant  navy-yard^  League  Island,  Pa.,  showing  tkeprogmeoj 
work  on  the  Puritan  up  to  and  including  September,  1388. 

Naval  Constructor's  Office, 
C  S.  Xavy-Yard,  League  Uland,  Pa.,  October  17,  18*J. 

Sir:  In  obedience  to  the  Bnrean's  order  of  the  9th  instant,  No.  3319,  to  forward, 
without  delay,  the  report  of  the  progress  of  the  work  on  the  hull  of  the  Puritan^  to- 
gether with  the  report  of  the  degree  of  completion  up  to  and  including  the  month  of 
September,  1H88,  1  have  the  honor  to  report  that  the  Puritan  arrived  at  the  League 
Island  navy-yard,  on  April  21, 1886,  from  1  he  Delaware  River  Iron  Works,  Chester,  Pa. 

The  structural  part  of  the  hull  is  complot-ed,  such  as  the  frames,  keelsons,  longitad- 
iuals,  stem  and  stern  posts,  inner  and  outer  bottoms,  armor  shelves  and  fnmes^  col- 
lision, after,  and  other  transverse  bulkheads,  fore  aud  aft  bulkheads  foiminff  pas* 
sages,  coal  bunkers  and  turret  chambers,  upper-deck  beams  and  armor  plating, Tower- 
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deck  beams,  stringers,  and  ties  with  stanchions  in  the  hold  and  between  decks;  the 
radder  U  huns  and  fitted  with  journals,  stuffing-box  and  temporary  tiller,  shaft  struts, 
with  all  attachments  for  supporting  the  shaft  and  propeller. 

OpeniDgs  have  been  cut  in  the  armor  plating  for  the  hatches,  smoke-stack,  Tenti- 
lators,  and  deck  light-s;  the  stack  and  ventilators  are  fitted,  and  in  many  cases  the 
deck  lights ;  no  wood  decks  have  been  laid  nor  any  wood- work  necessary  to  comple- 
tion done.  Sluice  valves  have  been  fitted  for  draining  within  the  double  bottom. 

Soon  after  arriving  at  League  Island  all  the  iron- work  of  the  hull  was  thoroughly 
acraped  and  painted,  including  the  keelsons,  longitudinals,  and  frames  between  the 
inner  and  outer  hulls,  and  the  outside  of  the  vessel  above  the  water-line. 

,  For  the  purpose  of  towing  the  vessel  to  Norfolk  navy-yard,  it  has  recently  been 
litted  with  a  temporary  bridge  and  house  of  wood,  secured  to  the  armor  deck,  con- 
taining two  boats,  stoves,  and  accommodations  for  four  officers  and  twenty  men ;  on 
the  bridge  side  lights  and  mast  for  signaling  were  fitted,  and  steering  wheel  with  ropes 
rove  in  nirleaders  on  the  armor  deck,  leadmgto  the  temporary  tiller  below ;  the  stem 
fh>m  the  shelf  to  the  armor  deck  was  strengthened  with  timber  extending  to  theouter 
edge  of  the  shelf  and  temporary  hawse  chocks  were  fitted  thereon. 

There  were  also  fitted  on  the  armor  deck  forward  bridle-chocks  and  iron  bitts  for 
towing  or  riding  at  anchor :  two  anchors  with  davits  trips  and  about  200  fathoms  of 
chain  cable,  a  crab  or  windlass,  and  ring  stoppers  for  securing  tho  chain ;  a  ship's  bell 
and  water-tank  were  fitted  under  the  bridge,  and  binnacle-boxes  and  closets  for  offi- 
cers and  men  near  by ;  whale-boat  and  second  cutter  with  davits  to  hoist  and  lower 
the  boats,  life-buoy,  nag-statf,  and  bilge-pumps. 

All  the  deck  o][>enings  and  hatches  wore  closed  up,  except  a  companion  hatch  to 
engine-room,  which  gave  access  tbroughoat  the  vessel  below. 

The  windlass  and  steam  steering-gear  belonging  to  this  vessel  that  has  been  stored 
at  this  yard  were  shipped— the  heavy  portions  secured  to  tho  deck  armor,  the  smaller 
portions  boxed  and  placed  below. 

Very  respectfully,  your  obedient  servant, 

R.  W.  Steele, 
Xaval  Conatruotor,  U,  8.  Navy, 


No.  a^BUEEAU  OF  STEAM  ENOIVEESnrO. 


Navy  Department, 
Bureau  of  Steam  Engineering, 

Washingiafij  Sovember  1, 1888. 
Sir  :  I  have  the  honor  to  submit  to  the  Department  the  annual  re- 
port of  this  Bureau,  together  with  the  estimates  for  the  fiscal  year  end- 
ing June  30,  1889 : 

APPROPRIATION,  STEAM  MACUINEBY,  188^. 

Amount  appropriated  for  the  fiscal  year  endiDg  June  30, 1888,  Act  approved 
March  3,  1887  $675,000.00 

EXPENDED  TO  NOVEMBER  1,  1888. 

For  labor  in  the  navy-yards  and  stations,  in  repair  of  steam 
machinery,  boilers,  etc.,  of  naval  vessels  fitting  for  sea- 
service  ;  and  preservation  of  tools,  handling  and  preserva- 
tion of  materials,  stores,  etc  $403, 193. 42 


For  purchase  of  materials,  stores,  machine -tools,  freights, 

and  incidental  expenses   194, 

For  payments  on  foreign  stations,  for  repairs,  materials, 
freights,  and  incidental  expenses  ^   57, 

Total   654,661.19 

Less  repayments  by  transfers  in  the  a^ljnstment  of  appro- 
priations   21,722.77 

Total  expendi  turo   632, 938. 48 

Balance  on  hand   42, 06L  58 

OBLIGATIONS  OF  THE  BUREAU  TO  BE  PAID  FROM  THIS  BALANCE. 

For  approved  requisitions  unfilled  (estimated)   3,564.84 

Balance  remaining  to  the  credit  of  this  appropriation   38,497.34 

APPROPRIATION,  MACHINERY,  DOUBLE-TURRETED  MONITORS,  ACT  APPBOYSD  MARCH 

3,  18ri:J. 

Balance  on  hand,  November  2,  1887,  as  per  last  annual  report  $115,452.32 

Expended  in  settlement  of  contract  for  machinery  of  Terror..  $56, 6U5.63 
Balance  yet  duo  on  contract  for  machiuerv  of  Amphilrite   52, 178. 11 

  ioe,tsrj.74 

Balance  to  the  credit  of  this  appropriation    6,578.56 

This  balance  of  $0,578.58  will  bo  required  to  pay  for  cost  of  steam 
trials  of  the  vessels  and  extras  to  contract  when  completejd. 
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GENERAL  OPERATIONS  OF  THE  BUREAU. 

The  Bareaa  has  prepared  during  the  past  year  plans  and  specifica- 
tions for  machinery  for  the  Maine  and  Monadnock^  and  has  prepared 
specifications  for  the  machinery  for  the  Texas  as  far  as  the  plans,  made 
by  the  Naval  Construction  and  Armaments  Company  of  Barrow-iu-Fur- 
neasy  England,  have  been  received.  Preliminary  plans  have  also  been 
made  for  the  machinery  of  one  of  the  coast-defense  vessels  about  to  be 
bailt,  and  for  some  of  the  vessels  authorized  by  the  act  of  September  7, 
18S8.  Considerable  work  has  also  been  done  in  the  way  of  preparing 
designs  for  increasing  the  efilciency  of  the  machinery  of  the  old  vessels, 
by  adopting  late  improvements  in  such  parts  as  have  to  be  renewed 
when  repairs  are  made.  Plans  have  been  prepared  for  new  compound 
condensing  machinery  for  steam  cutters  and  launches.  The  machinery 
for  the  YwrktowTfCs  launch  is  now  being  built ;  also  machinery  for  a 
large  launch  for  the  Training  Station  and  one  for  the  Pensacola  navy- 
yanl.  Machinery  has  been  procured  by  purchase  for  the  commandant's 
barge  at  the  New  York  navy-yard  and  fitted  in  place. 

Preliminary  steps  have  been  taken  to  Lave  the  machinery  for  the 
Baltimore's  cutter  built  by  contract  by  the  llohensteiu  Manufacturing 
Company,  of  Newark,  N.  J.,  with  a  view  to  testing  their  boiler  system. 
On  account  of  the  reputed  success  of  various  forms  of  coil  and  sectional 
boilers  in  yachts  and  torpedo-boats,  and  in  view  of  the  necessity  of 
greater  power  in  war  ships  without  increase  of  weight,  it  has  been 
thoaght  advisable  to  make  practical  tests  of  such  of  these  boilers  as 
appear  to  possess  merit.  To  this  end,  boiler-makers  have  be^n  invited 
to  enter  into  a  competition  to  furnish  coil-boilers  for  one  of  the  new  ves- 
sels. In  answer  to  the  Department's  advertisement,  i)lans  have  been 
received,  as  elsewhere  note<l  in  detail,  and  an?  now  being  considered. 

Plans  have  been  prepared  for  machinery  for  the  jUonadnocJc,  material 
has  been  advertised  for,  and  the  work  of  construction  has  begun  at  the 
navy -yard,  Mare  Island,  Cal.  A  description  of  the  machinery  will  be 
fonnd  elsewhere. 

The  overhauling  of  the  Sicatara's  machinery,  with  the  ])utting  in  of 
new  boilers  and  forced  draft  appliances,  has  been  completed,  and  the 
vessel  is  now  on  a  foreign  station.  An  attempt  was  made  to  try  the 
machinery  at  full  speed  power  in  Hampton  lioads;  but  the  trial  was 
fmstrated  and  the  boilers  injured  by  muddy  water  being  let  into  the 
boilers  while  the  vessel  was  in  dock.  AVIumi  an  attempt  was  miide  to 
speed  the  engines  the  boilers  primed  so  badly  as  to  start  (jxteusive  leaks 
in  the  tubes.  (Jpon  leaving  New  York  the  boilers  were  tried  with  clean 
water,  when  for  a  short  time  the  en.ijines  dev(»loped  a  greater  i)ower 
than  they  had  ever  previously  done,  but  the  unskilliMl  tire-room  force 
was  unequal  to  the  task  of  keeping  up  the  iires. 

The  work  on  the  Kearsarge  has  nearly  betMi  comph*ted,  and  the  ma- 
chinery given  a  very  satisfactory  i)reliminary  dock-trial.  The  engines 
which  have  been  put  into  this  vessel  to  re]ihice  those  worn  out  are 
some  which  were  taken  out  of  the  Xaninsht,  Tiie  i)oilors  were  built 
for  the  Sicafara  and  Alliance,  but  not  us(m1  in  those  vessels  on  account 
of  the  adoption  of  forced  drait  and  a  consequent  diminution  of  the 
number  of  boilers. 

The  old  boilers  have  been  taken  out  of  tiie  rcnaavula  and  ]»rei)ara- 
tions  made  to  put  in  new  ones  which  wen^  on  hand. 

The  machinery  of  the  Iroquois  is  undergoing  extensive  rei)airs.  Re- 
pairs of  varying  extent  have  been  made  on  a  jiumber  of  other  vessels 
as  elsewhere  noted. 
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The  floating  derrick  at  the  Kew  York  navy -yard  has  been  completed, 
and  is  in  successfal  nse. 

The  construction  of  the  new  cruisers  and  gun-boats  has  entailed  a 
large  amount  of  work  in  the  way  of  inspection,  records,  drafting,  cor- 
respondence, etc.  The  state  of  the  work  on  the  machinery  of  the  va- 
rious new  vessels  will  bo  found  noted  under  a  separate  head. 

WORK  DONE  ON  THE  MACHINERY  OF  NAVAL  VESSELS. 

The  following  shows,  briefly,  the  character  and  amount  of  work  done 
on  the  machinery  of  all  vessels,  whether  in  commission,  laid  up  for  re- 
j)airs,  or  in  ordinary,  during  the  fiscal  year  ending  June  30, 1888.  The 
cost  of  the  work,  together  with  that  of  stores  and  outfits,  will  be  found 
ju  the  succeeding  tabular  statement. 

AdamsT—^ew  distiller  pump,  new  packins  for  cylinder-relief  valves,  new  spindles 
for  reversing  cylinder,  sections  of  blow  and  drain  pipes,  and  new  pass-over  valve — all 
fitted  in  place  by  the  engineer's  force  on  board.  Material  supplied  by  Honoluln  Iron 
Works.  Repairs  to  engines  and  steaiu-lannch  machinery  incident  to  continuous  ser- 
vice.   Ship  in  continuous  commission. 

JJax. — Preservation  of  machinery. 

Alarm. — Preservation  of  machinery. 

Alert. — Standard  of  reversing  engine  repaired  and  small  castings  for  steam  launch 
made  and  fitted  on  shore  at  Callao.  Repairs  incident  to  continuous  service  made  by 
the  engineer's  force  on  board.  The  principal  part  of  repairs  made  to  steam-launch 
machinery.   Ship  in  continuous  commission. 

Alliance. — ^New  man-hole  plate  for  inboard  end  of  low-pressure  cylinder,  several 
pipes  and  small  valves  and  iittings  made  and  repaired  on  shore.  Repairs  incident  to 
continuous  service  made  by  engineer's  force  on  boanl.  Ship  in  continuous  commis- 
sion. 

Atlanta. — Separator  fitted  to  dynamo  engine;  steam  pipe  for  search-light  engine; 
grate  bars;  discharge  pipes  from  hot-wells  replaced  by  oval  castings;  additional 
heaters  fitted  on  gun-deck ;  outboard  valves  examined  and  repaired  where  neceaaair; 
new  coil  boiler. separator,  injector,  pump  and  smoke  pipe' put  into  steam  launch; 
minor  repairs.  The  work  was  done  at  the  New  York  navy-yard,  assisted  by -engi- 
neer's force  on  board.  New  rock  shaft  for  compressing-pnmp  of  ice  machine  forged  on 
shore,  finished  and  fitted  by  force  on  board.  Repairs  incident  to  contiuuonB  service. 
Ship  in  continuous  service. 

yyos/on.— New  brasses  fitted  to  one  main  journal ;  new  joints  in  main  steam-pipe ; 
boilers  teHte<l;  reversing  engine  and  low-pressure  cylinder  relief  valves  overhauled  j 
furnaces  fitted  with  cast-iron  plates ;  bottoms  of  boilers  cemented  ;  new  ash-boisting 
«Migiuo  ])lac(^d  in  position;  crank  brasses  rc-Uabitt«d ;  t-elescopio  oiling  arrangemonU 
iitte<l;  fiirn ace-doors  altered ;  (*xtra  boiler  man-hole  plates  and  braces  made;  main 
cnt-otf  valve  stems  repaired;  repairs  to  piping ;  minor  repairs.  The  work  was  done 
at  the  New  York  navy-yard,  assisted  by  engineer's  force  on  board.  Changes  in  ash- 
hoisting  engines,  ash-chntes,  and  in  ve'utilating-blowers,  and  minor  repairs  and  alter- 
ations made  by  engineer's  force  on  board.  Ship  in  commission  at  New  York  navy- 
yard. 

Brooklyn. — Boilers  repaired  and  covered  with  felt ;  boiler-tubes  and  steam  launch  en- 
gine ro))aircd  by  shore  partie.s.  Outboard  valves  and  shaft  examined  and  repatred 
where  necessary  ;  boilers  scaled  twice  ;  boilers  partly  retubed  on  account  of  ■calinff ; 
minor  repairs  to  engines,  boilers,  feed-water  heater,  and  steam-launch  machinery  by 
engineer's  force  on  board.    Ship  in  continuous  commission. 

Camanchc. — Preservation  of  machinery. 

('anonicun. — Preservation  of  machinery. 

Caialpa.—'SUnoT  repairs  incident  to  sei'vice  as  yard  tug  at  New  York  navy-yard. 

Chicago. — Brasses  of  main  engines  overhauled;  low-pressnre  main  valvee  xemoved, 
altered,  and  re)>L'iced :  small  n.'[>airs  to  boiler  seams,  and  to  main  steam  and  exhaust 
inpes,  by  cent  nirtors'  force,  assisted  by  force  on  board.  Small  engineci^s force  on  board 
oiigji«;»Ml  in  preservation  of  machinery.  Making  pipes  for  dynamo  engine ;  alterations 
lo  vhvck  and  blow  valves  ;  minr»r  work  at  New  York  navy-yard. 

CohaHHct^riaUm  and  follower  faced,  and  new  bull  ring  made:  new  crank-pin  and 
'•rasK»;s;  alt«*ring  steani-pipo ;  general  repairs  to  engine  and  boilers.  The  work  wu 
«U>ne  at  the  New  York  navy-yard. 

/^f>»;)rtft7«.— Boiler  tubes  ferruled  in  part:  outboard  valves  overhauled;  new  divis- 
ion plates  fitted  in  back  connections  of  .boilers ;  new  dry-pipe  for  after  boiler  cait; 
;ind  minor  repairs  to  engines.   Tho  work  was  done  at  the  New  York  navy-yMd  with 
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the  assistaDce,  wheucver  piacticablc,  of  theforc«  on  board.  New  Htccl  crauk-piu  for 
launch  vngiue  fitted ;  cracked  crank  repaired ;  boiler  coil  rt^paircd ;  and  machinery 
of  sceaui-lauucli  (generally  ovorhaaled ;  condenser  cleaned  and  tubes  partly  renewed ; 
new  dr}'-pipe  fitted  in  after  boiler;  minor  repairs  to  enfi:incs  and  boilers  incident  to 
continnoQS  service  by  engineer's  force  on  board.   Ship  in  continuous  commission. 

/)o/j>A in.— Cemented  bottoms  of  boilers;  reversing-engine  rock-shaft  raised  and  ad- 
justed ;  new  check  valves  made  and  fitted  to  boilers;  new  brasses  for  asb-hoisting 
engine;  repairs  to  piping;  repairs  to  machinery  of  both  steam  launches ;  one  new 
tank  and  one  new  boiler  fitte<l.  The  work  was  done  at  the  New  York  navy-yard. 
Calking  seams  of  shells  aud  furnaces;  new  bridge  walls  built ;  air  pump  valves  re- 
newed ;  main  engine  cross-heads  and  gibs  relined  aud  adjusted;  and  minor  repairs  by 
force  on  board.   tShip  in  continuous  commission. 

Emerald, — Made  new  stern  bearing,  keel  condenser,  and  propeller.  Minor  repairs 
to  machiuery.   This  was  done  at  the  Portsmoath  navy-yard. 

Enterprise. — ^New  brasses  fitted  to  low-pressure  crank-pin ;  tubes  expanded  iu 
steam-launch  boiler;  boilers  scaled  ;  exlianst  piiies  of  auxiliary  machinery  led  into 
condenser ;  aud  minor  repairs  by  eugiDeer's  force  on  board.  Ship  in  continuous  com-, 
niinsion  since  October  4,  1887. 

Etntx. — Boilers  extensively  repaired;  main  valve  and  reversing  gears* thoroughly 
repaired  and  adjusted  ;  aud  repairs  to  steam-launch  machinery,'  by  shore  parties. 
Repairs  to  main  aud  steam-launch  machinery  incident  to  service  by  ougineer's  force 
ou  board.   Ship  in  continuous  commissiou. 

Fortune. — New  air,  circulating  and  feed  pumps,  and  anew  coudouser  have  been  put 
in,  the  old  condensing  apparatus  having  bt;en  completely  wrecked;  minor  repairs  to 
encines  and  boilers.   The  work  was  done  at  the  Ni;w  York  and  Norfolk  navy-yards. 

/VaniLZi'if. — Put  in  and  connnected  one  additional  cylindrical  boiler  for  auxiliary 
pur|>08*iB,  two  furnaces  of  one  main  boiler  having  been  out  out  to  niuko  room  for  this 
iioiler;  forwanl  smoke-])ipe  and  fittings  of  both  forward  main  boilers  removed  to 
■tore;  fresh-water  tanks  fitted  on  top  of  boilers;  and  repairs  to  steam-launch  ma- 
chinery and  auxiliary  boiler.  Tho  work  was  done  at  the  Norfolk  navy -yard,  assisted 
by  the  small  engineer's  force  on  board. 

Galena. — Uepaira  to  engines;  eight  boilers  repaired,  seven  of  them  retubed;  boiler 
uptakes  extensively  repaired;  new  engine  aud  boiler  put  in  steam-launch;  minor 
repairs.  This  work  was  done  at  the  Norfolk  navy-yard,  with  the  assistancti  of  the 
force  on  boanl,  whtfuover  practicable.  Hoilers  scaled ;  one  boiler  repainul  for  auxil- 
iary purposes;  au«l  minur  repairs  by  engineer's  force  on  board,  fc^liip  in  continuous 
coiumission. 

f fart  ford. — Work  on  repairs  suspende*!. 

Intrtpid. — Preservation  of  machinery. 

Iroquois. — Tho  cracke<l  forward  i)iston-rod,  broken  air  aud  fi»e.d  jMinip  nnls  repainul, 
aud  after  pist<m-r(Nl  straigbtened  by  shore  parties.  Circulating  ])iates  put  in  boilers  ; 
boilers  and  steam-drums  scaled;  si*a-valves  ground  in;  ferrules  put  in  tubes  of  four 
boilers;  and  minor  n^pairs  by  engineer's  force  on  board.  Ship  in  commission  until 
March  (i,  1688.  Kngiues  are  now  being  thoroughly  overhauled  and  boilers  repaired 
at  the  Mare  Islan<i  navy-yard. 

•/a mfv/ovft.— Fitted  heater-pipes  and  made  connection  to  distilling-boiler  at  the 
Norfolk  navy-yard. 

Jason, — Prewrvation  of  machinery. 

Juniata. — New  i»inH  and  brasses  for  ice-niaehino,  and  repairs  to  auxiliary  pumps 
nadu  by  shore  parties.  I2«»pairs  l«)  engines  and  boilers  by  engineers  force  on  board. 
Ship  in  eoiitinuous  e4>inmission. 

Kearmrije. — New  boilers  have  been  put  in;  and  Xantnsket'H  engines  overhauled  and 
placed  iu  this  ship ;  made  new  hteani-pipe.s  and  heaters;  gem.Tal  ri'litt  ing.  The  work 
wa«  done  at  tlie  Portsmouth  navy-yard. 

Lanraitrr. — New  i»roj»elli'r  and  shaft  l\)r  steam-launch  made  at  Norfolk  navy-yard. 
New  suction  pipes  to  forward  auxiliary  pumps  iiuid*';  extrusive  patehing  and  repair- 
ing of  boilers;  cracked  condenser  channel-plate,  partition, and  foot-valvr  sent  repaired 
by  shore  jiar lies,  wit ii  assistance  uf  force  on  hoard,  ('ontinuons  repairs  tt»  hoiler.s, 
repairs  to  pipes  and  blow-valves;  new  boiler  and  ))ropeIle.r-shatt  iiltetl  in  steam-launch ; 
oatlHiard  valves  examined;  new  night-feed  luliricators  fitte<l  to  main  valve-ehests ; 
repairs  to  steam-launch  machinery,  and  minor  repairs  inciileut  to  long-continu<Mis 
service  by  engineer's  force  on  board.  Ship  in  continuous  commission. 
Preservation  of  machinery. 

Leyden. — Overhauled  uiachinery  and  retubed  boiler.  Tlie  work  was  done  at  the 
Fortsniouth  navy-yanl. 

2lahopac. — Pres4.*rvat!»ui  of  machinery. 

Manhattan. — Pre»ervatii»n  of  machinery. 

J/arion.— New  balancin>:  arrangement,  for  hi-^h-iiro^iire  valve:  hi^'h -pressure  en- 
gine aligned,  valvc-faees  planed  and  scraped,  and  new  valve-stem  lit  ted ;  low-pressure 
piaton-rods  repaired;  new  core-plugs  secured  iu  low-pressure  piston;  both  clutcli- 
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coiip1iu;^s  repairod,  and  (iliaft  alij^iied  as  well  as  possible ;  both  oross-tailH  repaired 
and  aliened;  new  i>ackin^  rings  for  cylinder  relief  valves;  auxiliary  pumps  thor- 
oughly repaired;  botttuu  blow  sea-valves  repaired;  now  pipin;^  where  reijnirttd : 
new  liguuui-vitfo  iiackiug  for  f«ed  and  bilge  pumps.  The  work  was  done  at  the 
Honolulu  Iron  Works,  and  at  the  Governnicut  dock-yard,  YokosAka,  Japan.  Boiler 
and  pipe-covering  renewed  w^hcro  necessary :  boilers  scaled ;  leaks  in  bottoujn  of  boilers 
cemented  and  leaky  tubes  expanded  ;  distiller  repaired,  and  minor  repairs  incident  to 
long-continued  service,  by  engineer's  forc4)  on  board.    Ship  in  continuous  commission. 

Mayflower, — Enginei)  and  boilers  overhauled  and  piping  repaired.  The  work  was 
done  at  the  Norfolk  navy-yard. 

Miantonomoh. — Made  templates  for  turret,  and  fitting  turrot-tumiuc  engines ;  pret«- 
ervation  of  machinery  and  minor  repairs.  The  work  was  done  at  the  New  York  navy- 
yard. 

Michigan. — Shoulders  in  cylinders  removed  and  couuterbow  extended ;  repairs  to  one 
paddle-wheel  aud  main  feed-]Mimp  ])lunger,  and  minor  i'i4)airH  incident  to  service  to 
main  and  steam-launch  nnichinery,  by  ihe  cngiueei-'s  force  on  board.  Shiji  iu  contiu- 
•uous  commission. 

MinnetfOta. — New  propeller  and  section  of  shaft  for  steam-launch  and  repairs  to  lat- 
ter at  New  York  navy-yard.  Numerous  repairs  to  main  boilers,  aud  machinery  of 
steam-launch  extensively  repaired  by  engineer's  force  on  board. 

Mohican. — New  springs  fitted  to  both  pistons;  cylinder  relief-valve  gear  repaired; 
I)art  of  boilers  scaled;  tubes  of  steam-launch  boihsr  particiUy  renewed,  and  minor  re- 
l)airs  by  engineei-'s  force  on  board.  A  new  safety-valve  stem  and  cap-nut  for  launch 
pro))(Hier  were  made  on  shore.  Engines  and  boilers  are  now  being  thoroughly  over- 
hauled at  the  Mare  Island  navy-yard.    Ship  in  continuous  commission. 

Monocacy. — Scaled  boilers;  minor  repairs  to  main  and  launch  machinery  by  force 
on  board.  Ship  in  continuous  commission,  but  at  auchor  iu  Yokohauia  iluriiig  the 
year,  except -when  out  for  target  practice. 

Montauk. — Preservation  of  nuichinery. 

Monterey. — Minor  repairs  incident  to  continuous  service  were  made  at  the  Mure  Island 
navy-yani. 
yahant. — Preservation  of  machinery. 
Xanlurkct. — l*reservation  of  machinery. 

yelHc. — X«'.w  condijuser-tubes  and  minor  repairs  at  the  Mare  Island  navy-yard. 

Nina. — New  prop<dler;  grate-bars;  com])lete  overhauling  of  engine;  boilers  re- 
tulx-d  and  repaired;  piping  rejiaired  ;  minor  n^pairs.  The  work  was  done  at  the  New 
York  navy-yard. 

yipHic. — Support  for  r(?versini^  gt-ar  and  inner  lining  of  smoke-pipe  repaired.  The 
work  was  dono  at  the  New  York  navy-yard.  Smoke-pipe  hoisting-gear  repaired; 
changes  in  safety-feed,  and  minor  repairs  by  Ibree  on  board.  Ship  in  continuous  coui- 
nnssion  .since  October  10,  IH-^?. 

Omaha. — Minor  repairs  by  shore  ])arties.  Continuous  repairs  to  auxiliary  boiler, 
and  minor  repairs  incident  to  service  by  force  on  board.  Ship  iu  continuous  com- 
mission. 

OHHipce. — Keversing  engines  and  bearings  rejiaired  ;  crank-pin  brasses  rebored  and 
fitted  with  anti-friction  metal ;  repairs  to  piping  and  heaters  ;  new  air  and  circnlating 
pump  valves  ;  new  air-]>Mmp  rod ;  new  prop(>ller  for  launch  and  repairs  to  niacliiuery. 
'l'ht«  work  was  dono  at  navy-yards.  Slight  repairs  1o  boilers;  tubes  of  steam-launch 
boih>r  renewed ;  fretpient  re|>airs  to  steam-launch  boiler.  Minor  r;.*pairti  incident  to 
continuous  service..    Siiip  in  continuous  commission. 

y'{f««(f/r.— Pistons  reinovi'd  ;  main  wrist-pin  trued  and  bnisses  rebonul  and  fitted; 
crank-pin  bias.ses  fitted;  lioilers  scaled;  and  minor  repairs  by  engineer's  force  on 
board  and  at  Naval  Aeatleiny. 

I'aloH. — lioilers  partially  retubed,  and  minor  re[>airs  by  shore  parties.  Main  valve 
reset ;  all  outlioard  valves,  ]nnnp-valves,  distillers,  and  plnugcrsof  air  and  feed  pumps 
«iverhaiiled  ;  boilers  seaNid  an<l  leaky  tul)es  renewed  ;  and  minor  repairs  by  engineer's 
force  on  boai'd.    Ship  in  continuous  commission. 

Pinta. — New  boiler  built  and  old  en«xine  n^paired  for  one  st<fam-lauoch ;  new  com- 
pound condensing  engine  and  sieel  boili^r  built  for  other  launch.  The  work  wasdone 
at  tiie  Mare  Island  navy-yard.  Repairs  incidtMiL  to  continuous  service  by  engineer's 
f<»rce  on  boanl.    Ship  in  continuous  <'oinnnssion. 

I'cnxarola. — Partial  n'i)airs  to  boilers;  steaui-»auneh  boiler,  ash-hoisteri  cracked 
ont  board  <leli  ver\ -pi])e  repaireil;  ancl  ininor  repairs  at  New  York  navy-yard.  Crarkeil 
ribs  of  steam  poits  «)f  Imi  h  cylinders  r<'paired;  new  bearing-ring  titte<l  to  Waddell 
l)late  <»f  aitiT  eiiirine :  lu-w  link  bhiek  forward  engine;  engines  thoroughly  nver- 
iiiini(>d:  and  e>cien^i ve  niiiKM- i't>pairs  to  boilers  by  engineer's  force  on  board.  Ship 
iu  coMtinnons  cotnniiv^ion. 

y7i/*u'.— Minor  repairs  incident  to  continuous  service*,  The  work  was  done  by  the 
engineer's  Ibrce  at  the  Naval  Academy. 

I'ltritan, — Preservation  of  machinery. 
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Qiii'niiebatf/7.— Ikcpairs  to  hack  connections  of  boilers;  chan^ri's  in  hanil-liole  iilates 
of  1)oiler:« ;  Ijottoni  blow  connections  renewed;  boilers  scaled  ;  repairs  to  ateaiii  and 
drain  pipes;  new  valves  fitted  in  bilfje-pnmp  ;  anxiliary  pumps  tbon»ii:rli!y  over- 
hanle<l;  steam-lannch  niachinjjry  repaired  ;  new  larye  bolts  for  erpiilibri;ini  ]i].ate  of 
higb-prcssuro  valve  lilted  ;  minor  repairs  to  engines  and  lH)iIers  by  ermiiioer's  forco 
onboard.  Kxtensivo  n^pairs  to  boilers  by  sbore  parties.  Shix>  in  continuous  coni- 
]ni.*fsion. 

Ranger, — lli^rli-pressurc  cylinder  rebored  ;  two  new  boiler  steani-druins  in:»de  and 
fitted  ;  steam-launches  repaired  and  one  new  propeller  made  and  lilted;  and  thorou;;h 
overhaulin<jif  of  entrines  and  boilers.  The  work  wan  done  at  tlu^  Maro  Island  navy- 
yard.  Ki'pairs  incident  to  service,  with  one  slight  exception,  by  eij«;ineei's  force  on 
fioanl.    Siiip  in  eontinuouH  connnission. 

/.Vxrwf, — Xew  clothing  for  boiler  and  minor  repairs  incident  to  service.  Tiu'  work 
wai  <lone  at  the  Washington  navy-yard. 

Uichmond. — Keel-(M)ndenser  of  Ntoam-lauuch  repaired  in  part;  out-hoard  valves  re- 
paired; boilers  thoroughly  calked  and  u  patch  ])at  in  ono  furnace  ;  nii«n>"  i\'j»airs  to 
piping  and  machinery.  The  work  was  dono  at  tho  New  York  iiavy-yanl.  liep;iirs  to 
vmiilating-engine;  main  valves  reset;  new  shaft,  two  new  propelK-is,  and  ni;w  low- 
presMire  ]Mstou  fitted  to  steam-launches,  and  their  engines  and  hollers  rei>airud :  calk- 
ing boilers;  minor  repairs  incident  to  service  ])y  engineer's  lorc(^  on  board.  Ship  in 
cont  innous  commission. 

L'ovLrt. — Small  repairs  incident  to  service  made  at  tho  Boston  navy -yard. 

Spent trcll. — lirmoved  engines  from  vessel  to  store-house  at  the  Nori'olk  navy-yanl. 

StamJisli. — X«^w  longitudinal  braces  for  boilers  maile  at  tho  Xorfc.)lk  n:ivy-yard; 
ficaied  boiluis  ;  and  minor  re]>airs  i)y  engineer's  force  at  Naval  Academy. 

Sirutttni. — ('om|iI(^ted  overhanling  and  repairing  engines,  ImmIims,  auxiliary  ma- 
chinery, and  heatrrs  :  new  y(»ke  made  for  rev«*rsing  engiiu' :  i)ass-jivi  r  valvrsn'uaired: 
leaks  in  boilers  re)>aireil.  The  work  was  done  at  tlu^  rori>ino>i(h  u'mI  Noi  loii;  uavy- 
yards.  Cylinder-head  of  jiort  blowing-engino  repain  d  ;  eraiilc-slial'i  lua-^si's  ovrr- 
haided  ;  minor  repairs  incident  to  a  new  commission  after  overhauling.  Ship  in  eom- 
iiiisKiun  since  March  1,  l**— 

TallvpooHti. — (iih  for  air-juim])  cross-h«'ad  cast  and  fitteil;  hi'^h-pp  ssare  pi>;to:i 
pa«  king  rings  and  journal  brasses  of  steani-launeli  renewe<l,  and  minor  ri-pairs  to 
lioiliTs  liy  eiigiiKM'rs  forer  on  board.    Ship  in  cmiinuons  coniii!l>*»ioii. 

Trrnn: — 1  'ir-rrvatioii  niacliiiirry. 

Tin-tin.  —  I'.ugiiies  Tlioioii;;!ily  ovi'iliaulrd;  main  valves  resrt  :  rs  n-pairnl  and 
new  iri'ii  tubes  put  in  :  t^^«^  n<'w  auxiliary  bnih'is  maile.  'J'ln*  v.m  Iv  v.  a«i  <lo:i»' ai  t!i'» 
Man*  I>land  navy-yanl.  l^j'pairs  to  main  ai!«l  auxiliary  l>oil«-i>.  ami  Mr:;i!i-lauM!  jj 
niacliinriy  :  spare  rrank-i»in  Imu'-m'm  tor  forwanl  eii'^iin"  tilled,  and  n  p.iiis  nn-idi-ia  lo 
KiTvice  by  engineer's  fore**  on  boanl.    Siiip  in  eoiii  imious  ecMu.:ii>- 

Trrut'iu. — New  ])i-.ton-itMl  fcir  n-ver:.iiig-rn-i:iii<' ;  liigh-pre:-Mn«' p:  ii-u  r;ii-«  -d;  e(.:ii- 
position  bull-rings  in  low-]iiv>«*nn' evliiMlt'r  ic]da«  ed  l»y  ea^i  imn  v.  lii:.- i:i"i.:! 

j).iekin'^-i  iu'4s  for  low-])rr>suie  i»i>liin-rods  ;  cnuipo.-it  ion  <-m-«i-:;.  i-'.  hi  iii-pii  «^-^int' m- 
^ini;,  ri-plati-il  by  stn-l  inn*;  nuiiii  I'immI  ami  l»ilge-i>unip  valves  ai;-l  ;i  ll;if'!  and 

piping  n-pairid  ;  <l»-tl;'et  ini;-pla!«'s  lor  boiliTs ;  sieaiu-t  i.ii)  and  ]up.  ^In  hit  v.  .il  \\\x.'\{ 
to  d\nauio  si'j.arator  ;  ludh  r  li*  lUs  rrpaiinl :  minor  woi  i;  a:i.l  i;  i.ai:>i.  'l  ii*- v.  m  U  v. a.-, 
iloim  at  tlie  Norl'iilk  a 'id  Ni-v/  ^'mk  na\  > -;» ai'N.  N«'vv  r;ci-.-^-!:i-:iil  imu  iiiiil  I  n  hi  a-  iv^ 
fi»r  eiieiiiatii:g-])iiiuM  ;  mi imr  i '  paM  s  i o  cupjM-r  piprs  ami  \  v  fs  ul"  \:  i:.:r\  )'Um-;:s 
i:j:idi*  by  jiai  t  i<-.-..    (  \miJ  i.iuous  ."rallng  t)f  auxiliary  bojlt-i  >,  and  n-pa  ■; 

iM  j-t  i  V  iiT  nunli"  I'V  «'n-;ii;:  i-i';-.  fiJici-  on  b.iaiii.    Ship  in  i  i»ni  iiiuous  nun?  ;"  -ji-  i. 

I'n'ii'.iHti. — Ni  \\  val\r  lor.  mam  ifrd-p-iiiap:  m  v.'  v;i  1  vi--<-;  auk  inr  d  •  :im  an 

I'lr^iui-:  mad«- oac  s- I  of  m-i'iiTiiir  stiaps  fur  launc  h  j-u'^iii".    'Mr-  ".'.•■.!;  v.;.-*  d-»'H" 
nil  "iiiUf.     Siiiuk»--p;       li<»!.il  liiLl  gi-.ir  rrpairrd  :  mad;- oiir        nf  e-.-  Ml  ic  >" : .:  p  i  J.u* 
Iaiini'h-en;^in<- :  n-'m  ntrd  Im; !       nf  Imjli-rs;  n  ".v     j'Vi'  in  p  t"-  i  .  i*  t  !>:      Ii  i»    !;'»  :nl 
liisv-pri-ssuie  r\  liud'-i-hi-ad  lo  i  idn-i-vaivr  :  boili-r-  'ralrd  :  innii»r  if       -  i»v  •  m 
r»»iri'  <»:i  lioard.    Ship  i:i  t  ii:iTihi:i»u>i  riUiunl-'NiiMi. 

rr.-i.'ifiw*.— M iuor  irpaii-^  tn  si'-am-lauiu  li,  lin  -puinp.  auxiliary  li:'iir:  f  .i  <in»-k,  and 
ferrv  ^niw.    N»*w  huili-i""'  for  h«Miing  t>\  ii-piari-  p:*"»;'"nt  «»ni's  a-o  I 

ll'tilni'*}:. — Cutliug  dn\.  ji  liiiilris  and  ju'iiian!i\c  in  v.- (ui'-s  liu"  n-i-  i"i    I,i;>:  lii-.i/iug 
Tnhi's,  and  repaiis  t'»    'iHiil  auxiliary  li(»i!i'r  ul  xhf  Nrw  VmL  aTid        i.-.i  .anl-. 
Starboard  auxiliary  In;:  In- rJit  u[i  ami  jiaris  n-movi-d  :  aij<l  pn-  (TN  ai  ".  i-' •  '  •:.  .•■'.;:n 
liy  I'liginei'r's  fnrrr  mi  liManl. 

fr*/</ «'/••//<■. --Tic ■-.(■!  val  inn  id'  in:n-!;im-ry. 

li'ifniiiit;f. — Ni  \v  cji;  nil' valvrs  amloiirnrw  >:riii  Im  -ane^ :  adjii-s;  ■]■■■  .;::«'  i-i  p.iiiini^ 
valv."*  ami  vaU  <'-i:i'a:  s  :  i-ii'iing  bia^-i-s:  aad  laliiiu  njniir^  i..tn..  'i  lui 
ktoa^dand  a'        Naval  .\i  :id'-in.\ . 

l'fii:/i"''.  —  !!x{.'U>i\ I'  ri'j'aiis  tn  boil'-rs:  n.',v  hnili  i-  j'i<r  >;4-a:'-.-I;.'.:  !;  :  rt  ilinlT 
coiin'ei  hurt  s  rhipp«  <l  out:  and  ndiiiir  rrpaii'.,  'i  h  ■  \v..:k  v.  j-,  t\  •:  .  ■  Nnilnlk 
iiavy-yaril.    ]ii>])airs  incident  to  servin-  hy  eni;Ine«*r*s  t«»ne  <»n  lio.nii.  iii  cmii- 

tinuous  eo^umission. 
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Cost  of  work  done  under  cognizance  of  this  Bureau  for  fiscal  year  ending  June  30, 1889, 
u2)on  mae1iinerj/j  boilers^  etCfWith  outfits,  stores,  etc.,  of  naval  vessels;  and  the  erpendi- 
tares  for  maintenance,  etc,  at  the  several  navy-yards  and  stations* 


Machin- 
ery, boil- 


AdainB  

A,iax  

Alaim  

Altrt  

Alliaiico  

Atlanta  

Itoston  

Bi-ooklyn  

Cutali>a  

Cl)ica{;o  

ColiasHot  

Dcnpatcb  

Dolphin  

Enterprise  

Essex  

J^ortuno  

Franklin  

Galeua   

Hartford  

lutropid  

Iroquois   

Jiimorttown  

JoKon  

tJuuiafo  

KoarHar;i;o   

Lnncastur  

Lcyden,  tug  

11  aril  lu  

Maytlowor  

Miantonomoh  .. 

]ilici)i};an  

^Iinni;dOta  

^lohii-nn  

^lonaduock  

Monocacy  


$518.00 


629.52 
120.55 
134.47 
2, 266  04 
0, 45«.  25 
7, 084. 25 
1,214. 54 
4, 498. 75 
2,217. 73 
090.40 
5,361.71 
7, 437. 06 
4, 107.00 
7, 841. 86 
131.42 
10, 020. 82 
8,313.42 
22.04 
6, 34.'>.  30 
195.77 
761. 80 
87.75 
01,347.00 
203.  79 
943. 78 
5,975.11 
1. 228. 50 
3, 640.41 


177. 08 
45.00 
13.60 

206.37 


$1,213.93 
39L  71 

"807."  77" 
2,003. 12 

674.01 
2,637. 11 
2, 295. 71 

172. 21 
3,230.72 


Ontflts, 
stores, 
eto. 


053.49 
3, 395. 02 
8.759.49 
1, 557. 27 
487.00 
645. 75 
1, 981.88 


2, 300. 15 
12.02 

2,'i76.'35 
470. 32 
4.3:».67 


903. 47 
504.03 


30.42 
1,349.10 
1,100.02 


Total 


$1.73L03 
391.71 
629.52 
928.32 
2, 137. 50 
2,940.05 
12,095.36 
0, 379. 96 
1, 386. 75 
7,  729.47 
2, 217. 73 
1, 949. 95 
8. 756. 73 
16, 196.55 
6, 7.54. 87 
8, 32&  36 
777. 17 
12, 008. 70 
8,313.42 
22.04 
8,045.51 
208.69 
764  80 
2,214. 10 
61, 823. 92 
4,542.46 
913.78 
6.878.58 
1.732,59 
3, 040. 41 
30.42 
1, 526. 84 
1, 151.02 
13.60 
206.37 


Name. 


Mononjrahdia. .. 

Montank  

Monterey  i 

Nabant  

Nantucket  

Nellie  

Nipsic  

Nina  

Omaha  

Ossipco  

Palos  

Pinta  

Peusacola  

Pilgrim  

Portsmouth  .... 

Pnritan  

Quinnebaug  

Uangor  

Kei»cne  

Richmond  

Rocket,  tug  

Speedwell  ... 

Standish  

Swatara  

Sausus  

Tallapoosa... 

Thetis  

Trenton  

Terror  

Vandolia  

Vermont  

Wabash  

"Wyandotte  . . 
Yantlo  


Maohin* 
cry.  boil- 
ers, etc. 


Ontflts, 
stores, 
oto. 


$715.76 
1,383.03 
738. 70 
1,291.56 
294.73 
aH47.44 
3,057.81 
2a  85 
683.43 


4,253.02 
1,741.48 


2,191.97 
2.400.60 
8,226.84 
173.47 
1. 643.59 
437.08 
361.30 
3,720.18 
37.800.51 
23.02 
41.80 
10,741».41 
12,8V>.20 
1,274.04 


II,  332.55 
4,338.31 


8,406.10 


$282,35 


 I 


0.  012.85 
327.19 

1,009.70 

1.  moo 

6-27. 00 
125, 37 
2,030.94 
&f.75 
38.59 


1,883.06 
6.00 
86.10 
1.807.31 
100.08 


1,848L45 

3,"  lie."  02 
771.09 
11,915.17 

'"*83a64 
690.15 

miG 

83.04 
1,249.02 


Total. 


I 


$282.35 
71.-V.7G 

l,38:t.05 
7^8.70 

1.291. 56 
m73 
18,7150.29 

3.^83.00 

1,  afa^55 

2,  OIL  52 
5J7.t:0 

4.378.2* 
4.S9.*.4«' 

tiJ.79 

38.59 
2.191.97 
4.3.VJ.60 
8, 23:i.  24 
2»i.6i 
3,330.9J 
537. 76 
301.30 
3, 7J0.  ]f 
89,148.9« 

2;».o: 

3. 137.83 
11.514.40 
24. 270. 46 
1, 274.94 
HjTi.OI 
4,0.-il.70 
4,077.47 
33.M 
0, 635. 21 


PRESENT  CONDITION  OP  THE  MACHINERY  OF  NAVAL  VESSELS,  WITH 
THE  WORK  REQUIRED  ON  EACH. 

The  following  will  show  the  present  condition  of  the  machinery  of 
naval  vessels  and  the  work  required  to  be  done  to  fit  them  for  efficient 
tsea  service,  or  to  keep  them  on  snch  duty  during  the  next  fiscal  year, 
according  to  latest  reports,  with  an  approximate  estimate  of  the  cost  of 

the  same: 

Adams  (tbivd-raie  cruiser). — In  commission  on  the  Pacific  station  in  good  condition. 
IkOpairs  incident  to  service,  $500. 

Jjax  (siiiffle-turret  monitor). — In  ordinary  at  City  Point,  Va.  Engines  in  fair  con- 
dition.  Would  need  now  boilers  and  ovcrhanlingof  engines  to  prepare  for  sea  service 

at  a  cost  of  340,000. 

Alarm  (torpoilo  ram)- — In  ordinary  at  the  New  York  navy-yard.  Coold  he  made 
ready  for  sea  service  for  about  $l,a0O. 

Alert  (third-rate  cruiser).— In  commission  on  the  Pacific  station  in  good  condition. 
Kopairs  incident  to  service*,  $300. 

Alliance  (third-rat«  cruiser).— In  commission  on  tho  South  Atlantic  station  in  good 
condition,  excc])t  boiler  tubes,  which  are  in  fair  condition.  Repairs  incident  to  service 
and  now  boiler  tubes,  §3,000. 

Atlanta  (sc('f)nd-r.'ite  parti  ally -protected  cruiser).— In  commission  on  the  North  At- 
lantic stai  ion  in  jxood  condition.    Kopairs  incident  to  service,  $1,000. 

I'oston  (HProud-rato  partially-protected  cruiser). — In  commission  on  the  North  At- 
lanlic  station  in  ^iood  condition.    IJopairs  incident  to  service,  $1,000. 

Jiroohlifn  (second-rate  cruiser).— On  return  from  Asiatic  station  nnder  sail.  On 
arrival,  will  need  a  new  crank-shaft,  now  boilers,  and  general  overhaaUng.  Cost^ 
iucludiug  new  boilers,  about  $80,000. 
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Camanche  (sinKlii-tiirrot  monitor). — In  ordinary  at  the  Mare  Island  navy-yard.  In 
go(Hl  condition  and  could  be  made  ready  for  about  $2,000. 

Canonicus  (sinixlo-tnrret  monitor).— In  ordinary  at  City  Point,  Va.  Engines  in  fair 
coudition.  Would  need  new  boilers  and  general  overhauling  of  engines  to  prepare  for 
sea  service  at  a  cost  of  $tO,000. 

Catalpa  (tug). — hi  service  at  the  Now  York  navy-yard.  Boilers  and  machinery  in 
good  condition,  but  old.    Repairs  incident  to  service,  $1,000. 

Cart fci7/{8iuf;ie-turret  monitor).— In  ordinary  at  City  Point,  Va.,  in  good  condition. 
Could  be  made  ready  for  about  $'2,000. 

Chicago  (tirst-rate  partially-protected  cruiser). — At  the  Now  York  navy-yard. 
llachiDery  has  been  tried  successfully,  and  is  in  good  condition.  Cost  of  slight  ad- 
ditions to  ontlit  when  going  into  commission,  and  repairs  iucident  to  service  after 
commission,  $*2,000. 

Cohatset  (tug). — In  service  at  the  training  station,  Newport.  Machinery  has  been 
overhauled,  and  is  in  good  condition.    Repairs  incident  to  service,  $500. 

Dolphin  (dispatch  vessel). — In  commission  on  the  Pacific  station  in  good  condition. 
Repairs  incident  to  service,  $1,500. 

Despatch  (dispatch  vessel).— In  commission  on  special  service  on  the  Atlantic  coast. 
Boilers  in  fair  condition.  Engines  in  good  condition,  but  badly  out  of  lino ;  they 
require  to  be  taken  out  and  rebeddod.   This  and  minor  repairs  at  a  cost  of  $5,000. 

Enterprise  (tbird-rato  cruiser).— In  commission  on  the  European  station  in  good 
condition.    Repairs  incident  to  service,  $500. 

Eaeex  (third-rate  cruiser). — In  commission  on  the  Asiatic  station.  Engines  in  fair 
condition.    Will  need  new  boilers  at  the  end  of  the  present  cruise.   Coat,  $50,000. 

Fortune  (tug). — In  commission  on  special  service  along  the  Atlantic  coast.  Engines 
have  been  ovcrhauletl  and  are  in  good  coudition,  and  boilers  in  fair  condition.  Re- 
pairs incident  to  service,  $500. 

Franklin  (old  typo  frigate). — Receiving-ship  at  the  Norfolk  navy-yard.  Boilers 
have  been  condemned. 

Galena  (third-rate  cruiser). — In  commission  on  the  North  Atlantic  station  ;  has  been 
in  continuous  commission  since  sho  was  built,  and  is  a  very  8er\'iceablo  vessel ;  re- 
qairea  general  overhauling  and  repairs  to  engines,  with  new  crank-shaft  and  new 
boilers,  at  a  cost  of  $65,000. 

Hartford  (s<'coud-rate  cruiser).— At  the  Mare  Island  navy-yard.  Engines  require 
extensive  repairs ;  new  boilers  needed;  the  material  for  these  boilers  is  on  hand  and 
the  boilers  partly  constructed.  The  cost  to  put  vesisel  in  condition  for  sea  would  be 
$75,iKH}.    It  has  not  y(;t  been  decided  whether  the  vessel  is  to  bo  repaired  or  not. 

Intrepid  (torpedo  ram).— At  the  New  York  navy-yard.  The  boih;rs  were  taken  out 
to  ponnit  of  alterations  to  hull.  It  is  doubtful  if  the  hull  will  be  launched  a<rain. 
At  an  expenw^  of  about  SJ.'>.(HM)  the  engines  and  boilers  might  be  adapted  to  a  light- 
draughr  river  gun-boat,  hmcIi  as  is  needed  for  Chinese  waters. 

/rm/M/>M  (third-rate  cruiser). — Machinery  being  overhauled  at  Mare  Island  navy- 
yard.    Estimated  cost  to  complete  repairs,  $10,000. 

Jtiwtn  (single-turret  monitor). — In  ordinary  at  the  League  Island  navy-y;ird.  In 
;;ooil  condition.  Machinery  could  be  got  ready  in  one  month's  time  at  a  cost  of 
$;*,n<»0. 

Jiiuiatn  (third-rate  ernist'r). — Returning  from  the  Asiatic  Station.  Will  recpiire 
tliorongli  overhauling  of  engines,  new  main  and  auxiliary  boilers,  at  an  estimated 
cost  of  about  S(M,n(i(). 

AVirnfir///!  (third-rat  1^  eruis«T). — Repaired  at  the  PortHuiouth  navy-vard.  The  old 
eugiues  have  beiMi  r«'plaeed  by  those  of  the  old  Xantaxletf  and  four  new  cylindrieal 
boilers  litted  with  torred  draft,  liave  been  put  in.  Is  ready  for  sea  service,  h'e- 
pair-*  incident  to  service  after  <roinuiission,  $l,tKXK 

/»a»crt«/fr (wM'ond-ratc^  cruiser). — In  eoniuiission  on  the  European  station.  Engines 
need  nrpairs.  Boilers  an?  in  very  bad  eondition,  and  will  soon  have  to  bo  replaced. 
Cost  of  repairs,  including  boilers,  :?M).ni)0. 

Lehtffh  (single-turret  fuonitor). — In  ordinary  at  City  Point,  Va.  In  good  condition. 
Machinery  could  \'o  got  ready  for  .S:{,(K)i). 

l^ijdm  (tug). — In  servic  e  at  the  Portsmouth  navy-yard.  Machinery  requires  com- 
plete overhauling,  at  a  cost  of  about  ?5ri,(M»0. 

JfrtfcoyMic  (single-turret  monitor). — In  ordinary  at  City  Point,  Va.  Machinery  in 
good  condition.    C<)Uhl  be  nwnle  ready  for  * J.<MH.). 

Manhattan  (^in;;le-tu^ret  monitor). — In  ordinary  at  City  Point,  Va.  Machinery  in 
fair  condition.    Could  be  matle  ready  for  si, 00'). 

Marion  (third-rate  cruiser). — In  coniinission  on  the  Asiatic  station.  Machinery  in 
fair  condition.    lie])airs  incident  to  serviee,  Si.lKKl. 

Jfaii/foirer  (tug).— In  use  at  the  Nj>rt'olk  navy-yard.  In  good  condition.  Repairs 
incident  to  s<»rvice,  $1,500. 

Michigan  (tourth-rato  paddle-wheel  steamer). — In  coininission  on  the  Great  Lakes. 
Machinery  in  good  condition.    Repairs  incident  to  service,  $'i,000. 
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Miaulouomoh  (two-tnrrot  iiionitor). — M  the  Now  York  navy-yard  fiwaitin.i;  lniri't>i. 
M:u"liiinMy  will  n-qiiiro  oloaniii!^  aiul  adjusting  bt'forn  bi-in^  in  condition  lor  mm 
SIM  vice,  tilt'  1  iirn-.t  on«;ines  put  in  place  and  counucted,  tUo  boating  apimratuH  ]nu  in 
onl»M',  and  tho  n^puirs  constMiueut  iii)on  tbo  obungos  mndo  iu  tbc  bull,  at  a  lnisi  ol" 

MinnvNola  (n\d-ty\)()  frigate). — Rcceiving-sbip  for  boys,  at  Now  York.  Boib*rs  an- 
woiu  out.    Thr  condition  of  tbo  bull  will  not  warrant  any  outlay  on  tlio  niat-biniTy. 

Mohican  (tliird-rato  cruiser). — In  conunissiou  on  Ibe  Pacific  station.  Engint's,  boil- 
ers, I.iiiik  Ii,  and  auxiliary  niacbiniiry  to  bo  tborongbly  ovt^rbaubMl  ancl  rrpain-d.  Tbo 
work  will  lnj  dono  at  tbo  Maro  Island  navy-yard,  at  an  estimated  cost  of  §jjnjN>i'. 

Alonocacfj  (tbird-rato  i»a<ldlo-wbeel  stoamor). — ^In  commission  on  tbo  Asia'tic  ^stati(ln. 
llngiues  aiid  boilers  in  fair  condition.  Minor  repairs  needed.  Repairs  itnritbMit  To 
service,  .si, 000. 

Monhiuk  (single-turret  monitor). — In  ordinary  at  League  Island  navy-yaril.  In 
good  roinlitioii.    Could  bo  got  ready  for  $2,000. 

Moiilerfjf  (^Uv^). — In  service  at  tbo  Maro  Island  navy-yard,  Repairii  iuridont  lo 
servij-e,  ^-AilK 

JS'aJiuiU  (singlo-turret  monitor). — In  ordinary  at  tbo  League  Island  navy-yaii). 
MariiiiKM'v  in  <^ood  condition.  Could  bo  made  ready  iu  ouo  montb*s  time  at  a  cost 
of  jVJ.UOd.' 

Xa  til  tie  Let  (si  n<i:b?- turret  monitor). — In  ordinary  at  tbo  New  York  navy-yard.  Ma- 
cbincry  in  good  condition.    Could  bo  made  ready  for  $2,000. 

At7/<>(tug}. — In  service  at  tbo  Maro  Island  uavy-yard.  Repairs  incideut  to»crv- 
ice,  .Sr>On. 

Xhia  (tug). — In  servie*;  at  tbo  Now  York  navv-yard.  Repairs  incidt>nt  to  service, 
§:>0I). 

fc  (tliird-rate  cruiser). — In  commission  on  tbo  Pacific  statiim.  MaeliiniTV  iu 
good  coMdiiioii,  except  cracked  feed  and  bilge-pump  cbambers.  l^'pairs  incident  to 
s»Tvi«'e,  >?2,.^»U(». 

Onmltn  (second-rate  cruiser). — In  conmnssion  on  tbo  Asiatic  station.  Maebinery  iu 
good  <'undili(»n,  i'xcei)t  auxiliary  boiler,  wbicb  is  nearly  w<u'n  out,  and  will  bavo  to 
bi-  veiM'v,«-d  (in  tbo  station.  Cost  of  repairs  incident  to  service,  including  new  auxil- 
iary liMiU  r.  ^r),«JOl). 

^/.<«/,>re  (t  liird-rato  cruiser). — In  commission  on  tbo  Nortb  Atlanl  ie  Htaticm.  Ma- 
clii:n'iy  Uiiiicrgoiiig  rei>aii8  at  tbo  Norfolk  navj'-yard.  Estimated  cost  of  n'pairs, 
inr!!n:iii-x  a  m-w  boiler  lor  stcam-launeb,  $:j,r»(M). 

/V//{)*(fourt  b-rato  steafuc^r  for  coast  ami  river  service). — In  commission  on  tbo  Asiaiic 
station.  M.'icIiiniTy  :;nd  boilers  bavo  been  put  in  a  fair  state  ot' repair,  and  are  pndi- 
ablv  good  t\  r  on(^  and  a  lialf  years'  more  service.    Repairs  incident  to  service,  §2,»H»0. 

/'<;//w  (.-luiiilar  to  l*alosi), — In  commissitm  on  tbo  Pacilic  station.  Maebinery  needs 
g:  rii'n;l  •> .•'rliauliug.    Estimated  cost,  .^^i.OOO. 

l>a:.Htnt>  ^Mii;^h;-turret  monitor). — In  st.Tvico  at  tbo  Naval  Academy.  Maebinery  is 
iu  N.iiiii  ii'Mt ly  good  onb'r  lor  })resent  use,  but  sliould  bo  overbauled  if  required  for 
f?»  a  t:«'ivi<f.    (.osl,  si, ;')(»(). 

/V /.'■<.':. .'»/.(  (^.'I'oud-ralo  cruiser). — Iu  c(Mnmissiou  on  tbo  North  Atlantic  ntation. 
Ma;  !iiii"iy  ln-in-r  tlioroiigjy  overbauled  and  repaired  at  the  Norf<dk  navy-yard,  and 
two  iii-w  )n:>i:i  bi>ilcrs  built  fortUe  New  York,  and  one  cylindrical  boiler  for 'auxiliary 
p:ii  i'<  jiig  pii:  in.   Esl  imated  crostof  repairs,  incUulingcost  of  now  boilers  alrea<ly 

i»iiiit, 

I'.  lin'  (;).Mldl('-wlit'el  st«'amer).— In  servic(j  at  tbo  Naval  Aciidemy.  EnginoH  in  fair 
cosi.liiiori.  snou  re(iiiii't*  a  new  boiler  and  general  overbauliug  of  machinery,  at 

a  cosi      aluii:t  ^  i.mdo. 

(h'-tntthtiu  i  ( t hii'ii-riiie  cruiser). — In  commission  on  tbo  European  station.  The 
boi;-T^  h:ivi'  :i  '..jin  Imicji  r.-paiird,  but  will  not  last  mmdi  longer.  This  ship  has  been 
\n'\it  i'l  «•  'Ml  iiiii.ins  ei):ij:iii.ssion  ever  since  sbo  was  built,  about  ten  years  ag<i.  and  bas 
noi  lii-  'u  pr..;>i-iiy  i»\ nlnuled  sinc(?.  Mon»  money  bas  been  spent  in  a  patchwork 
s(Ml  v.:iv  iliau  wnnid  liav(^  sniliceil  to  give  a  tborongb  overhauling.  Hit  maehin- 
<  V V  -iii»;:l  l  !»•  n  pnired  at  a  uavy-yard  without  dcday,  if  tho  couditiou  of  t  he  hull 
sliui'd  w.'irr.iiii  any  ojiilay.  Estimated  cost  of  extensive  repairs  to  engines,  with  new 
h.>jl"j-.;,  s-n.rKii). 

y'f'f'/f/' (iliir.l-:ale  rrui-^er). — In  coiumission.  on  surveying  service  on  tho  Pa<r{ric 
c«j;ist.    I.»  <'M-niiiii>n.    li.'])airs  incident  to  si'rvi(M\  .4.')00. 

//tS7'//  (tu  :).--Iii  si  rvii-e  at  IIm*  Wasbinirtou  navy-y.inl.  Machinery  in  fair  condi- 
timi.  S!1m:i1:1  drl*  rt s  occar,  it  is  doubtful  if  the  condition  of  the  hull  will  warrant 
anv  n.r  l.jy  Inr  icp.iiiN.    b'cpairs  iurident  to  service,  J?:»00. 

.'.'/"f"'. /,/'>;/;/ (  »*  'coiid-r;i;iM'ruisi'r).  —  in  counnission,  and  pn'paring  for  norvico  on  the 
Asia  ic  .-i.i'inu.  Min  iiiu'Ty  iu  iroo<l  conditi<»n,  and  will  bo  ready  f«)r  sea  after  vossel 
Iia-i  li -en  <]  )el;rd,  out  bo.iid  valves  examiueil,  and  propeller  blades  straightened.  Re- 
pairs im  idi-nt  to  service,  5?1,'«^00. 
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Iiockct  — III  service  n1  llio  HoHtnii  navy-yard.  Kii«iim*H  in  y^tnul  condition. 
Water  Ir^s  of  boilers  con-oilcd.    Kstiniulcd  vtwl  ot'rcpairH,  sl,r»(K>. 

Sptedict'li  (tug). — In  ordinary  at  the  Norfolk  navy-yard.  Will  need  new  boilcrH  and 
a  new  erauk-shaft  if  the  vetwid  is  to  be  apiin  put  in  si>rv ice.    Kstiinated  coHt  of  repairs, 

atandigh  (tng). — In  service  at  the  Naval  Academy.  In  j;<»od  condition.  Kepairs  inci- 
dent to  service,  $500. 

Sicatara  vtUird-rate  cruiser). — Eu  n)Uto  to  tho  South  Atlantic  statioD.  Machinery 
has  been  overhauled.    Kepuirs  incident  to  service,  $1,000. 

Tallapooaa  (third-rato  paddle-wheel  Hteanicr  for  river  Kcrvice). — In  coniniission  on 
the  South  Atlantic  station.  Machinery  in  fair  condition.  Kt'paiiH  incident  to  Ncrvice, 
t500. 

Terror  (two-turret  monitor).  —  At  the  New  York  navy -yard.  The  main  eny;ines  anil 
lioilern  are  in  ^ood  coudition,  but  to  lit  them  for  sea  wrvice,  lairj^^in*;  boili»r.s  and  cyl- 
inders, machinery  for  steam-launch,  and  minor  rr]>;iir.s,  will  cost  about  ^^lO.Ono.  The 
cost  of  imenniatic  turret  turnin;^-fj:ear  is  not  inrludi-d  in  the  above  estimate. 

ThetU  (third-rate  vessel  for  special  service). —-In  commission  for  .special  servii-e  on  the 
Pacific  coast.  Main  boilers  ainl  en;riues  have  been  overhauled  and  i\  new  auxiliary 
boiler  for  distillin«;  and  heatiu^x  I'-'i**  been  put  in.    KepaSrs  incident  to  service,  i$l,<MMi. 

Trenton  (s4*coud-rate  cruisiT). — In  cijuimission  on  the  Tacitic  ^>tati^m.•  In  «x«»*»d  con- 
diti«in.    Kepairs  incident  to  service,  ?d,riOO. 

Trinna  (tn^;). — In  service  at  Newport.  No  report  on  condition  of  machinery  re- 
ceived. 

Vandalia  (second-rate  cruiser).— In  counni.ssion  on  the  Pacilic station.  Slif^ht repair's 
neiMleil  at  a  cost  of  Sl.OtK). 

IVahaHh  (old-tyi^e  frigate). — Keceiviu;>;-ship  at  the  Dosttui  navy-yard.  Kngincs  and 
boilers  condemned.    It  will  nt»t  pay  to  put  in  new  ma'-hinery. 

Wyandotte  (sin«;le-turret  monitor). — In  or<linary  at  City  Pt>int,  Va.  Couhl  be  uia<le 
ready  for  f  l.u<M». 

Wtjomintj  (third-rate  c-ruiser).— In  service  at  the  Naval  Academy.  Needs  sli^rht  re- 
pairs for  present  K«Tvice  at  a  «'«»st.  of  s.')no. 

y«N/(f'  (third-rate  cruiser). — In  c<unmission  on  the  Ni>rfh  Atlantic  statitui.  General 
repairs  to  en;;ines  and  boilers  have  been  made  at  the  Norfolk  navy-yard,  which  will 
pndiablv  enable  the  boilers  to  la»*t  durin;j^  this  vear.  llepairs  incident  to  service, 
$700. 

MACIIINEUY  VNDKIl  CONSTRVCTION  FOU  NKW  VESSELS. 

The  stiito  of  work  (l(nn»  up  to  Ortolun*  ir»  on  tlic  ma<;hiiior.v  of  vi'ssels 
cotitractcil  for  iliirin;;  tlni  lust  fi.sfal  ytsir  is  as  follows: 

Nf.waHK  (Crusier  No.  1). — Ma«.'bimTy  desiirfn-d  by  tin*  coiitrnctor«<,  William  Cramp 
&,  Sons,  I'hiladel]>hia,  J'a.  Twiii-scn-w,  b<u  i/i>!ji;il.  ti  inic-eN]i;insiou  <'ii^ines  4if  H.TidO 
I.  H.l*.;  cylinders l",  ami  7<I  inches  dniinefer,  by  |n  Iu'-Ih  m  stroke:  piston-valves 
and  radial  valve-;;ear  of  the  Marshall  type  :  built  np  i  i;iTiK-sh:ift.s,  l  acb  in  one  ]uece, 
with  cranks  at  an;L;lc«*  of  lv;n>^  wit li  ♦■ai  h  oth«  i  :  e^limlrical  sliei»t-brass  eondeiisei-s, 
each  wi t li  r»,'jr»0  sipiare  feet  (»f  c<i!id<  ii^in^  miiCki':  iudepeuilent-  airancl  eircnlalin^ 
|iumps.  Four  cylindrical  double-ended  bniteis,  each  with  t  liree  lli-ineh  fiirnaees  at 
«ach  end,  each  furnac(>  bavin;:  a  back  <  i*ineeiion  in  cumnion  with  the  oj»)M>site  fur- 
nace; diameter  <if  boilers,  \'.\  feet  (finches:  lcn;:tli,  lect  imdies;  ;;rate  snifajM*, 
Kfjuan*  feet  ;  heating;  siniace,  ir..rii;(f:  cl«»s.  d  sinkcboid  svstcni  of  forced  draft  ; 
ODc  auxiliary  two-fnrna«'e  lufilcr.  -  l-'ct  \\  incln  s  uiamcier  and  feet  '.\  inches  bm^r; 
fonniees  :W  inches  diameter  ami  fi  et  in  incln-s  luni::  steam-pre^snre  of  nniin  and 
auxiliary  boilers,  ICiU  poninls :  ».cr«'w-])ro]telier  1  \  fei-t  il  i!ich«-s  iliameter.  Machinery 
under  contract  t4i  be  tini-lied  wiJliin  two  years  troni  n-inln-r  vlT,  l-"*?. 

I*att«»rns  for  1ow-]ire».Min'  cylimlers  ;ire  completed,  and  jlio-e  for  the  intermediate 
rylimlers  ami  th«'  bed-plates  are  nearly  ••onrpiete4l.  Some  of  the  boiIer-]>lates  ar«'  «m 
Land,  bent.  llan;rcd,  and  dnlie«l. 

Tlio  foliowiiiiT  (•iian;rt*.s  in  <li'si;,Mi  liavi*  Ihhmi  ])rojM)s<'(l  hy  tin*  <*.on- 
tractor.s  and  approved : 

DiametiT  of  inter?;iedia!i'  <  vl:nili  l-  increa-i  «l  !"lo;ri  I*  to  .VJ  inrln--*. 
Crank-shaft  ]iil|ow-bMH  I;  I'lann-^  maiii-  in  two  pi -r-.  ^  instead  of  tour. 
Cross-head  guides  \n  be  IimHow  .  ami  i»r"  ra-;  -infi.  jrr<.ie  I'l  of  *.t!el  bar. 
Surfaei'-conilensers  to  In-  n!a«li-  nf  i  a-i-bra-».  i?i-i»  ail  of  s'n  i-t  bra^s. 
Circulatin;:  ]»umps  til  bi*  lit'  tin- ■  i-nii  itn-.il  \        iii<.t.-a'l  of  n-cipriM-atiii;:. 
Two  nir-pnni])s  aTid  i  u  o  bili^i'-piinipN  li»r  e.o  'i  eML^Mn-  iji^ie.nl  nf  omi-. 
Centrifu;:a1  bil^e-]iunip  lo  he  omitti-ci. 

Fire  and  bil;;e  ]>unip>  in  eriL;ine-riioni  io  be  Iim  i.'oni.i  i  iiiNteail  nf  \eriical. 
PuiLADKM'lilA  (Cruiser  No.  1 ..— Maeljiiiery  ib  si;:ried  by  tlie  cnntractoi-s,  William 
Cramp  &  Sous,  i'hiladelidiia.  Pa.     Twin-screw,  horizontal,  triple-expansion  en- 
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giues  of  snDieient  power  to  drive  the  ship  at  a  speed  of  19  knotn  jicr  hour.  Cylinders 
38,  50,  and  SS  inches  diameter  hy  40  inches  stroke  ;  piston-valves  and  radial  valve- 
gear  of  the  Marshall  type ;  crank  shafts  built  up,  each  iu  one  piece  with  cranks  at 
angles  of  V20^  with  each  other;  cylindrical  sheet-brass  condensers,  each  with  6.7r>0 
square  feet  of  condensing  surface;  independent  air  and  circulating  pumps.  Four 
•  cylindrical  double-ended  boilers,  with  four  3G-inch  furnaces  at  each  end,  each  furnace 
having  a  back  connection  in  common  with  the  opposite  furnace;  diameter  of  boilfrs 
14  feet,  l(jpugth  11)  feet  11  inches;  grate  surface  t)24  square  feet;  heating  surfaie 
WAo^'i  c\oHo.il  stokehold  system  of  forced  draft.  One  auxiliary  2-furna(re  boiler 
feet  ()  inches  diameter  and  8  feet  3  inches  long;  diameter  of  furnaces  3'i  inches,  ]«^ngtb 
5  feet  10  inches.  Steam  pressure  of  maiu  and  auxiliary  boilers  160  pounds.  Scn'w 
propeller  14  feet  G  inches  diameter.  Machinery  under  contract  to  bo  finished  witliin 
two  yeai-s  from  October  27, 1887. 

One  high  and  one  low-pressure  cylinder  have  been  cast,  and  the  latter  bcired  for  the. 
lining.  The  connecting  rods  and  some  details  of  the  valve  gear  have  1>een  forged, 
and  the  crank-shaft  brasses  cast. 

The  following  changes  iu  design  have  been  proposed  by  the  con- 
tractors and  approved : 

Diameter  of  intermediate  cylinder  increased  from  CiQ  to  58  inches. 
Surface  condensers  to  be  made  of  cast  brass  instead  of  sheet  brass. 

Sax  Francisco  (Cruiser  No.  5). — The  design  of  the  machinery  for  this  vessel  as 
submitted  to  and  accepted  by  the  contractors  was  that  of  the  Baltimore^  designed 
by  Unmphrys,  Teunant  &  Co.,  Deptford,  England.  A  new  design,  of  which  the 
following  are  the  principal  features,  was  subsequently  submitted  by  the  contractors 
and  approved  by  the  Department : 

Twin-screw,  horizontal,  triple-ex])ansion  engines  of  snfilcient  power  to  drive  the 
ship  at  a  speed  of  19  knots  per  hour.  Cylinders,  42,  60,  and  94  inches  diameter  by  Itt'i 
inches  stroke  ;  all  cylinders  steam-jacketed ;  piston- valves  for  the  high  and  internie- 
diate-presHure  cylinders  and  double-ported  slides  for  the  low  pressure,  all  worked  by 
Stephenson  <louble-bar  link-motion ;  engine  framing  and  pillow-blocks  of  forged  Htfcl*; 
crank-shafts  each  inadein  interchangeable  sections;  cylindrical  sheet-brass  condensers, 
each  with  7,276  square  feet  of  condensing  surface  ;  independent  air  and  cirrulatiug 
pumps;  four  cylindrical  double-ended  boilers,  14  feet  8  inches  diameter  and  19  feet  H 
inches  long,  each  boiler  having  six  42-inch  furnaces,  and  each  fuinaoe  having;  a  sepa- 
rate back  connection;  grate  surface  560  square  ft^t;  heating  surface  19.480;  closed 
ash-pit  syHtem  of  forced  draft.  One  auxiliary  boiler,  8  feet  diameter  and  feet  long ; 
grate  surface,  16  s(|uare  feet;  heating  surface  450  square  feet ;  steam  pn'ssure  of  main 
and  auxiliary  boilers,  i:r>  pounds;  screw  propeller,  14  feet  finches  diameter.  Ma- 
chinery undi'r  contract  to  be  iinished  within  two  years  from  October  26, 1887. 

Both  high-]>res8ure  and  one  intermediate  cylimler  and  all  cylindor-lfninga  liavc  been 
cast,  lining  st'cured  in  one  high-pressure  cylinder,  and  finishing  cut  taken.  The  mold 
has  bern  niade  for  second  intermediate  cylinder,  and  patterns  for  low-pressure  cylin- 
ders, high-prcKsuro  and  intennediate  pistons  and  cylinder-covers,  intermediate  valves, 
and  for  bonnets  for  outboard  ends  of  intermediate  valve-chests.  Steel  bolts  fur 
reversing-shaft  brackets  and  other  details  have  been  forged. 

Since  the  ac(;eptance  of  the  design  the  following  changes  have  been 
I>roi)Ose(l  by  the  contractors  and  accepted: 

Valve-motion  rock-shafts  to  be  made  with  arms  forged  on  instead  of  keyed. 
JJnk  suspension  rf)ds  to  have  adjustable  brasses  instead  of  solid  ends  buahed. 
Valvi?  gi'ar  connecting-links  to  be  of  forged  instead  of  cast  steel,  and  to  be  made 
double  iimtead  of  forked. 
Hlow(>r-(;i)gines  to  be  compound  instead  of  simple. 
IJotativo  feed-pumps  instead  of  direct-acting. 

Prop(^1h>r-shaft  outboanl  coupling  llanges  U\  be  made  by  welding  a  ring  on,  instead 

of  bring  forged  solid. 
Sft  rn  slrevt?  to  be  of  forged  instead  of  cast  steel. 
Slight  change  in  s])acing  of  boiler  braces. 
Pi.stoii-shoi's  of  cast-iron  instead  of  east  steel. 


Olio  fxliau'^t-iiipc  instead  of  two  from  high-pressure  to  intermediate  valve-chest. 
Throttle  to  ho  operated  by  a  steam  cylinder  instead  of  by  hand  wheel. 
Low-]iressuro  vaLvc-ch(fst  modilietl  so  that  exhaust  steam  goes  between  Talves 

instead  of  outside. 
(Jniiles  for  valve-stems  added. 

Sieam-reveising  gear  to  be  horizontal  instead  of  vertical. 

V  oNCoiiD  (Gunboat  Xo.  3).— The  machinery  is  a  duplicate  of  that  of  the  ForJttows, 
except  that  the  crank-shaft  is  to  be  built  up  instead  of  forged  in  one  piece,  and  minor 
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dlfftirencea  in  dotai).  The  contract  was  awarded  November  15, 1687,  and  the  machinery 
ia  til  be  completed  May  15,  ItiSd, 

The  cylinders  and  linings  have  been  cast,  and  tlio  latter  secured  in  place  :  tlio  eyl- 
iiidcr  covers,  valves,  and  valve  liners  bave  been  east,  and  work  on  them  is  wi»ll  jid- 
vanced;  the  connecting-rods  and  tie-rods  are  forged  and  nearly  completed ;  the  crank- 
pin  and  crank-shaft  brasses  have  been  cast,  and  some  of  them  lined  with  white  metal ; 
the  thrnst  and  line  shaft  bearings,  and  the  injection  and  outboard  delivery  valves  an* 
com(>letcd;  the  stern  tnl>e  bushings  have  been  cust,  and  aru  being  planed;  the  rc- 
▼eniDg engines  an)  nearly  completed;  the  bed-plates  have  been  east,  and  one  set  of 
engines  is  in  eonrw^  of  erection  in  the  shop;  the  details  of  valve  gear  are  well  advanced, 
and  aliout  one-half  of  tlie  shafting  is  being  turned  and  bon^l.  Material  for  the  boilers 
lias  iM'eu  n*ceive<l,  and  the  work  is  in  a  forward  state. 

Bkxxixgtox  (Gunboat  No.  4). — Machinery  is  a  duplicate  of  that  of  the  Concord. 

The  state  of  work  on  the  engiqes  is  the  samo  as  fm*  the  Convord.  Two  of  tlu^ 
lioilers  are  nearly  completed,  two  more  are  well  advanced,  and  (he  ]>lateH  for  the 
others  are  being  bent,  planed,  and  drilled. 

The  state  of  work  on  the  machinery  of  the  vessels  rei)orte(l  upon 
iu  my  last  annual  report  is  as  follows : 

Charleston  (Cruiser  No.  2). — The  work  on  the  engines  of  this  vesw^l  is  ])racti(rally 
completed  in  the  shop,  and  they  are  now  in  <;ourRO  of  erection  on  board.  Four  of  th«^ 
main  boilers  are  completed,  and  aro  in  the  ship  ;  the  otluT  two  require  only  tho  lon- 
gitadinnl  braces  for  completion.  Tlui  auxiliary  boiler  and  the  uptakes  and  furnan^ 
froutflof  the  main  boileis  are  nearly  completed,  and  \vork  has  been  started  on  the 
smoki^pipe.    The  contractors  report  that  the  vessel  will  lie  ready  for  trial  in  D4'eember. 

The  following  chan^jes  in  tlesipjn,  in  addition  to  those  enumerated  in 
my  la.st  annual  report,  have  been  proposed  by  the  contractors  and  ap- 
proved: 

Spacing  of  boiler  tubes  slightly  reduced  in  order  to  get  in  the  re«iuired  number  of 
tnlM's. 

NunibiT  of  wildcats  on  windlass  reduced  from  four  to  two. 

Thrnst  rings  <»f  phosphor  bronze  instead  of  eompnsition  ;  spare  set  of  eomposition. 
KccentVic  straps  and  levers  of  forged  instead  of  east  steel. 

Piston-valve  packing  rings  reduced  in  width,  and  steel  substituted  for  cast-iron 
and  ]VrkinK*s  metal. 

TobinV  nu'tal  bolts  made  with  a  smaller  percentage  of  tin  than  si)eeirie(l,  in  onler 
t«  facilitatn  working. 

Wrtieal  braces  of  combustion  chambers  enlarged  at  eye,  and  bolts  and  nuts  sub- 
Btitufed  for  split  pins. 

Staying  of  low-pressure  steam-ports  chan«;ed  from  ribs  to  serew-stays. 

Cylinder  and  pipe  lagging  to  1m»  teak  instead  of  blaek  walniji. 

Auxiliary  eonden»*er,  evaporator,  and  I'oreed  draft,  appliam-i  x  for  auxiliary  boiler 
added  on  aee<iunt  of  auxiliary  boiler  being  to<i  small  for  its  wm  k. 

Furnace  of  auxiliary  boiler  strengtlieneil  by  an  A(ln?ii*io!i  riiii;. 

Steam  and  reversing  valves  of  sti-aiu  windlass  to  be  sli<le  instead  of  pi»-t(m  valves. 

Entirely  ni'w  design  of  air-pumps  after  thoMi  of  th«'  fu  iginal  dirsign  had  In  en  nearly 
completed.  This  change  was  neeessary  on  account  of  the  snuiU  capacity  of  the  ]inmp 
in  the  original  design,  and  the  reports  of  the  poor  ]M'rf«.nuaiic«i  «»f  the  air-pinnps  »»l 
vi*rm?]h  titted  with  machinery  built  from  the  same  designs,  the  coiitractors  expn-ssing 
iloubt  alHuit  lM*ing  aide  to  maintain  the  re<|uired  vacuum.  In  thi^  n«-\v  design  a 
flloublp-acting  ])lunger  is  substituted  for  a  single-acting  bui-ket  j»lung<-r. 

Engines  to  bt»  bedded  on  east-iron  instead  of  on  wood. 

Change  in  method  <d*  secnring  Iwilers  iu  Hhi|i  on  account  of  .^iaddle-'  being  t<»o  large 
for  lioilers. 

Condens<?rM  to  be  clothed  with  non-conducting  matrrial. 

nALTiMOiii:  (Cruiser  No. .T). — The  propeller  sbal't.s,  outboard  delivery  and  injectirui 
Talvefl,  main  eireuhiting  pum]>s  and  eni^inrs.  lire  and  bilge  pumps,  main  antl  auxili- 
ary feed  puni)is,  auxiliary  air  and  circnlatiit:;  pninps  and  i  iigine'*,  and  auxiliary  con- 
denser, an*  finished  and  iu  )dace  on  board  ship.  Tlu-  crank,  tlirust  and  interiniMliat*; 
BhaHM,  line-shaft  ]>illow-blocks,  and  condeuM-is  are  tinishi'd  ari<l  n-ady  to  :;o  in  ]ilaci'. 
The  main  and  auxiliary  boilers  are  n-ady  far  ti->ting,  and  tin-  uptakes  and  fninace 
frontaare  well  advanced.  The  cylindi-rs.  iMi-iiin"  franiinir,  crank-shatr  pillow-blocks, 
and  diagimal  stays  are  com])leted  and  erectfd  in  the  shop,  the  valvr  faces  in  place, 
and  erank- shaft  brasses  ready  for  boring.  The  pistnns  and  rods  are  nearly  completed, 
and  the  air-pumps  ready  for  erecting.  Work  on  the  connecting  rods,  valves, and 
Talve  gear,  reversing  engines  and  gear,  and  tliru»!>t  bearings,  is  well  advanced. 
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Tli(*  rollowin*^  cliiin^^es  in  design,  in  addition  to  thoso  ennmercited  in 
my  last  imnnsil  report,  have  been  proposed  by  the  contractors  and  ap. 
■  proved : 

Crosslu'jul  Klipi)crs  inadi*  iu  two  pieces,  and  boaring-surfaco  increased. 

Coiulenscr  tuUi\  slier  ts  clian«^ed  from  one  plate  of  composition  to  two  of  Mnntz  nn-l:il 
uniUfd  by  Hcarpb  joint,  on  aeconnt  of  dilliculty  of  getting  a  good  cwiing. 

('jil)stan  stopjK'cl  fmui  one  rnd  of  windlass  bed  instead  of  near  center. 

Dfiails  of  Clan  k-slia  ft,  pillow-lilock  frames  (cast  steel)  changed  to  facilitate  castinf*. 
tin*  thinl  aitrmpt  havin«f  ]»rovi-d  a  failure. 

J*osition  ot'oiitbfjanl  <lelivery  valve  changed  in  order  to  clear  a  butt  strsip  on  outer 
jilating. 

Air-i)iinip  jnsfon  rods  of  Miintz  metal  instead  of  naval  brass. 

N<'w  drsij;n  of  llirust  block  provided  with  means  of  water  circulation. 

(.-hau^^rs  in  l'»H'd  tank  made  necessary  by  the  introduction  of  gussets  on  ship's  side 
to  str4'ngtln'n  hull. 

Slijiht  clianj;^  in  one  low-]»ressure  valve-chest  to  correct  error  in  casting. 

Two  additional  holes  cut  in  c:i])s  of  low-X'ressiire  crank-shaft  pillow -blticks  to  coi- 
r<'(;t  error  and  j».<;r('o  with  holes  in  brasses. 

JjOw-]»n'ssuro  valve-chest  covers  of  cast-iron  instead  of  cast-steel,  on  account  of 
inii)ossihi!ity  of  getting  sound  eastings. 

YoKKTowN  (Oun-boat  No.  1) — The  engines,  boilers,  and  auxiliary  machinery,  with 
the  exception  of  a  few  details,  are  comph'ted  and  erected  on  board,  but  the  boilers 
have  not  yet  been  clothed.    Preliminary'  dock  trials  have  been  made. 

The  follow  in;^  changes  in  design,  in  addition  to  those  enumerated  in 
iny  last  annual  report,  Jiave  been  i)roposed  by  the  contractors  aiul  ap- 
l)r()\HMl : 

Su)ok<>-pipe  to  have  a  double  instead  of  a  single  shell,  dnmpcra  at  bottom  of  ujitakc 
in.Ntead  of  near  to}),  and  pipo  to  be  divided  into  two  parts  instead  of  four  abf»ve 
dampers. 

One.  low-]»re.ssur<*  valve-motion  rock-shaft  of  wrought  iron  instead  of  east-stevl,  on 
accMMiiit  of  dilliculty  of  getting  aoinl  eastings. 

Combined  cheek  and  Ht<»p-valves  on  boilers  instead  of  two  separate  checks. 

(\vliiifler-heads  to  be  i,f  t^ast-iron,  as  originally  si>ecified,  instead  of  coat.-steel,  as 
allowed. 

ri:Ti:i:L  ((■nn-lM»at  No.  2). — The  engines,  with  the  exception  of  n  few  (ninor  details, 
are  j»riictically  <'oiiipleted,  and  are  being  erected  in  the  shop.  The  Imilcrs  and  Hnioke- 
pipe  are  completed,  and  work  on  the  u])takes  and  pipes  is  p^>g^^»8ing  favoraldy. 
'J1ie.  propeller  sli.-ii't,  stt.rn-tiibe,  and  stufllng-box,  and  the  sea  valves  are  Auished  aiid 
in  place  on  board. 

Tiie  foUowing  changes  in  design,  ])roposed  by  the  contractors,  have 
been  approved  : 

rnrn.'KM's  made  in  two  lengths,  webbed,  instead  of  in  one. 

Ilmid-wheel  of  main  sto]»-valve  of  composition  instead  of  wrought  iron. 

Air-pnm]»  barrrl  cast  Kej>arate  fnmi  casing. 

S<  i«'w  pr<»peller  <d"  aluminum  bronzo  instead  of  manganese  bronze. 
(  'Ii.in;;ein  met  hoil  of  fil  ting  b<Mler  braces. 

Vi:^rvf('s. — TIm'  ma<  hinery  is  in  place  on  board, and  has  been  tried  by  the  cou- 

Iraclors. 

MoXADxncK.— Xi'W  mai'hinery  for  this  vessel  hnsbeen  designed  by  the  Bureau,  nia- 
1 1  rial  adverti.-"il  for,  aiid  w»»rk  commenced  at  the  Mare  Island  navy-yanl.  The  design 
iM  fur  I  win-'«;i  i('w.  Imri/ontal.  triple-expansion  engines  of  :?/HK)  J.  H.  P.,  each  enfcine, 
a!Ml  ea«  h  pair  of  boilers  lu  iu'^  in  a  s<»ji!irate  water-tight  compartment.  Cylinders 
H'^'.  and  ini  lies  diameter  by  :{0  inches  Ntmke;  ])istoii  valves  worked  by 
Sn  plien^on  link-inoi  ir)n  ;  steel  crank-shafts,  «'acli  made  in  interobangeablo  aeetions*; 
ryiii.di  iial  .Nhn-t-lirass  eondefisers,  each  with  'J,4?^r>  sr|iiare  feet  of  condensing  anrfact;; 
indejiendt'nt  Inni/Mntal  air-pumps,  and  erntrifngal  circulating  pumps.  Foiircylin- 
ilrii-aJ  retnrn-tnlMilar  boilers.  ea<'h  witii  two  4v>-ineh  furnaces ;  diann^ter  of  boilers,  IS 
I'eet  '*  iin  hes:  lenirih,  ID  left.  I  inch:  total  grate  surface,  :200  square  feet;  total  heat- 
im:  snrf.ice.  (J.'il  J  s(|nan'  fn  t  :  ciose<l  ash-pit  system  of  forced  draft;  Rteani  pressan*, 
bUJponTuls:  wriiili!  of  ma(  hiiicry,  including  water  in  b(»ilers  and  enndensen,  354  tons. 

'I'lic  .Ntern  tnlies  anrl  ])idpeller-s!iaftH  as  originally  designed  being  in  place,  the  new 
di-si;;n  was  somewhat  ri'stricti-d  in  order  to  i>reMerve  the  same  shaft  lines. 

The  old  design  of  machinery  for  this  vessel  was  for  inclined  two-cylinder  compound 
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enj^iucsot'  IJlUi*  1.  II.  P.,  bi»tli  iMijxinos  lioinix  i"  tlio  saiiio  roiM[»artinoiit,  ainl  all  llio 
boiien  in  uiio  eoiiip;irt:iirur :  wi-ij^Iit  of  uiachiiRTv,  inclinliii«;  walor  in  ImjiIits  and 
condcuRi^ra,  fi  lT  tons. 

TliUH,  by  f  ho  ust»  ot*  hi^bor  luvssiirc,  incn»asr«l  piston  spiM'il,  lort-tMl  tlrafr,  and  bet- 
tor niatorials,  tluTO  has  bern  a  saviu«r  in  wci;;ht  ol"  19:J  t<ms,  and  also  a  naviiij;  in 
rtpaco  oi'('n])i<Ml  hy  th,»  boiliM^s,  thoro  bcin^^  only  tonr  in  tho  n<>\v  d(\si(;n,  whili^  in  ihc 
obi  one  thvro  woiv  six  of  ilic  saiiu'  8izt»:  bo?»id(?8  which  the  horse -po\v«*i*  has  beon  in- 
creased tioin  l,iilH>  to  ;J,OU(),  wiiich  will  incrcaso  tlu*  speed  of  the  ship  at  least  t\v<i 
knots.  The  savin;^  in  wei^^ht  and  the  rednetion  of  tho  nninher  of  boilers  will  allow 
au  iner«MM'  either  in  thi'  anionnt  of  coal  carried,  or  a  correspond in<;  inereaso  in  aniia- 
ineut  iir  ainiiinnitiun. 

Tkkiioi:. — The  machinery  bas  been  tesled  and  accepted.  The  principal  work  iv- 
xnaiuin;^  to  eiMnplere  the  niaehinory  is  tho  tnrret-l urniii<x  Rear,  au<l  covering;  the  boil- 
er??. Tfie  boiler  eoverin<;  was  omitted,  owin«;  to  the  i»robability  of  its  rottinj;  while 
the  vessrl  is  laid      awaiting  her  tnrrets,  armor.  an«l  jjjnns. 

Ampiiiti:itk. — Tho  machinery  has  been  tested,  bnt  owins:  to  the  iiitens«»  heat  of 

tbe  tir«'-i  ins.  dne  tn  tin*  boiler  eIoThin«^  havini^  bt'cn  omitteil  ft>r  th(>same  reasimasin 

the  TerroVf  iln-  ir:al  had  to  be  discontinned  after  sixteen  honrs'  dnration. 

NAVV-YAIJDS. 

The  work  of  the  Bureiiu  in  tli(*  navy-yards  diirinij  the  past  yofir  lias 
cousistod  principally  in  repairs  t(»  oxi.stin;^  machinery  of  naval  vessels, 
and  piittin*;  in  l>j)ilers  already  built.  The  only  yard  where  new  ma- 
chinery is  buildin.i:  is  that  at  Mare  Island,  where  the  machinery  for  the 
Momnlfiovl:  has  been  be  •run. 

Ill  order  to  l)e  i)repiire(l  for  any  ennT'^ency,  when  the  navy-yards  wouhl 
l)e  called  upon  t  )l)nilil  machinery  rapidly,  I  would  recommend  additions 
to  the  shop  l>uildin;rs  and  tools  as  noted  below  in  detail. 

The  machinery  most  needed  at  navy -yards  to  brin^^  them  ui)  to  modern 
m|uiremi*nts  is  in  ll»e  way  of  boiler-makin.u:  i)lant.  (japable  of  dealin;r 
with  I  In*  heavy  jilates  required  by  hi.iih  steam  i)ressures. 

I  would  renew  my  rec-ommendation  of  last  year  that  a  lar;re  proving; 
and  testiujr  njachine  be  built  at  the  Xew  V(»rk  yard,  witli  appliances 
for  i)n»viu!4:  all  parts  which  enter  into  marine  euirines,  including  crank- 
Hliafts.  A  similar  luaeliliie  should  als')  lu'crectetl  at  Mare  Island,  Cal.. 
a.<  thiM'*'  \<  no  su(!h  machim*  on  thtr  P;u*ilic  coast. 

I  would  also  renew  my  teeoMiimMidat ion  that  a  central  st(»am-;rt'nt»r- 
atin;r  plant  be  startt^d  in  each  jirincipal  navy  yai'il,  and  ^rradiially 
smMimI  to,  as  the  jueseut  iioilers,  sc.itlered  in  various  parts  of  the  yard, 
become  unlit  lor  use. 

From  ihiscentralstiit ion stt»am could  be  coujlucted  to  the  various  points 
when*  lar;re  pt^wers  a»('  n«M'ded,  a'.id  electrieiiy  to  i)laces  where  small 
Jill »tors  are  wanttMl.  i'iie  dynamtjs  of  this  station  ciudtl  also  be  used 
ft)r  li.irlilin;^  the  y:ird  and  tlie  dark  parts  of  ve-si'ls  uudt»rj:roin.Lr  n^jjairs. 
It  wouM  Im*  I'ound  that  the  runniii:^  e\-])en>;es  wouM  lie  tlius  ;Ljreatly  re- 
diicetl  ami  daui^er  iV.tm  lire  MiM«  h  diiuinished.  I  would  lecomuicnd 
that  J?-'i»,00(»  be  ap|U'«>priate(l  to  In  .:iti  such  en-; r  i!  siali»)t}s  at  each  of 
the  navy-yards  at  New  York,  Porlsuioulli,  Norlolk.  and  .Mare  island. 

A  .synopsis  of  ihe  jirincipal  woik  dou*'.  at  the  various  navy-yards, 
to^xethcr  with  an  account  of  the  expeudiiures  at  eaeli  yard,  other  than 
for  work  dt)ne  on  naval  vessels,  will  be  found  bi-hnv.  .V  list  4)f  maciiine 
tools  which  I  would  ri*co;umend  lo  be  a  Ided  durini:  the  comin;;:  year 
18  als<»  •iiven,  with  an  esiinjate  <if  eosi. 

M:W  ^  MiCK  N  \  \  \   \  AIM). 

f 

At  this  yard  during;  lh<'  last  tisc'al  ye;ir  win  k  in  the  way  <»f  i>reserva- 
tiou,  overhaulin;r.  an<l  rei»airs  w.is  doue  on  the  machinery  of  the  Alarm^ 
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Atlanta,  Boston,  DcHpatah,  Dolphin,  CiUalpa,  Chieafjo^Cohassct^ Enterprise, 
Fortune,  Galena,  Intrepid,  Leyden,  Minnesota,  Miantonomoh^  Xantuvlct, 
Nipsic,yina,  Ossipec,  Vortsnionth,  Pensaeola,  Richmond^  Trenton^  aiul  I'er- 
mont,  as  elsewliere  noted  in  connection  with  tliese  vessels. 

Work  was  done  on  machinery  and  stores  and  shipped  to  the  followin;; 
vessels:  Brooldyn,  Kearsarge,  Marion,  Omaha,  Tallupoosa,  and  Wahaxh, 

A  unmber  of  steam-launches  were  oTerhauled  and  repaired. 

The  w^ork  done  for  the  otlier  Bureaus  was  briefly  a»  follows : 

Ordnance, — Pipe  work  on  training-enji^ines  of  the  Boston,  pipe  work 
on  search-li;i:lit  d y?iamo  en^^ine  and  steam-launch  dynamo  of  the  Chkafjo. 

Yards  and  Docks. — Made  castinj^s  lor  derrick  ;  repaired  derrick-en- 
gine; tubed  boiler  and  cast  hannner  and  winches  for  pile-driver;  re- 
l)aired  boiler  and  matle  new  connections ;  re])aired  old  and  made  new 
exhaust-pipe;  relitted  ]>iston,  repaired  smoke-pipe,  straightened  air- 
pump  piston-rod,  cast  grate-bars,  and  made  minor  repairs  ou  pum])iDjr 
machinery  of  the  dry-dock ;  made  miscellaneous  castings  for  iron  der- 
ricks for  dry-dock;  repaired  boiler  in  dry-dock  stone-shed;  repaired 
hoisting-engine  boiler. 

Nariffation. — Made  various  castings,  and  making  deck-plates  for  bin- 
nacles and  sounding-machines;  made  changes  in  piping  of  dyuauio 
engine  of  t\if^  Atlanta,  J >osto7i,  and  Trenton;  made  all  connections  to 
dynamo  engines  of  the  Chicago. 

Equipment  and  liecruiting. — Galley  work  for  the  Jamestown  ;  making 
turnlnickles ;  repairing  canvas-testing  machine;  repairing  boilers  and 
engin(»;  completing  boiler  for  cob-dock. 

Medicine  and  JSurgery, — Repairs  to  two  boilers  at  the  naval  ho.s]»itaI. 

J*rovii(ions  and  Clothing. — ke])airs  to  engines,  boilers,  and  feed-water 
heater. 

Construction  and  Repair. — Made  various  arti<iles  of  cast-iron  and  com- 
position, such  as  stanchions,  cleats,  shoe  for  forefoot  of  the  Xipsie, 
man-hole  plates  lor  tlie  double  bottom  of  the  Atlanta^  csistiugs  for  the 
steering-gearof  t  he  Dolphin,  pinions  and  wheels,  scupper  drips,  expandinj: 
tubes  in  boiler,  re|)airs  lo  shop-boilers,  normans  for  the /ios/07(.  ha  wse-pipe 
covers,  sheaves,  trat^ks  for  guns,  blue  ])rint  frame,  raiUngs,  grate-bars, 
clamping  bars  for  Ilotchkiss  towers  of  the  Boston,  and  anchors  for  life- 
buoys. Use  of  tloating  derricks  for  hoisting  boats  and  various  other 
purposes.    Made  three  boilers  for  new  shops.  • 

Tiie  following  machine-tools  were  added  to  the  Bureau's  shops  during 
the  >ear: 

One  testing-machine. 

One  plate-planing  machine. 

One  riveting-machine. 

One  shearing  machine. 

One  set  llange  blocks. 

One  liange  punch. 

Twelve  rivct-lorges. 

One  leather-shaving  machine. 

The  latlies,  ])laners,  slotters,  and  other  tools  in  the  machiue,  pattern, 
boiler,  and  copper  shops  were  thoroughly  overhauled.  The  cranes  in 
the  foundiy  were  taken  apart,  cleaned,  and  repaired  where  needed. 

The  machine-shop  at  this  yard  is  not  adapte<l  to  the  proper  handling 
of  heavy  work  or  to  thv.  ere(rting  of  large  engines  without  loss  of  time. 
The  original  ])lau  of  the  sh(»p  included  a  wing  for  the  heavier  macbine- 
tools,  amd  lo  be  usecl  as  an  ereciting-shoj).  This  wing  shoald  be  built 
and  litted  with  large  overhead  traveling  cnmes.    An  erecting  floor 
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should  be  built  and  the  heavier  machine-tools  moved  out  of  the  present 
shop  to  make  ix)om  for  the  tools  that  are  needed  there. 

I  would  recommend  that  an  appropriation  be  asked  for  to  purchase 
the  following  tools,  in  order  to  put  the  shop  in  condition  to  handle  work 
more  rapidly  and  with  greater  economy  than  at  present : 


One  Tertical  boring,  turning,  and  facing  machine   $ilo,  000. 00 

One  Bcrew-cutting  latho,  72  inches  swing  and  5U  feet  centers   7,  (iOO.  00 

Two  lathes,  17^  inches  swing   1, 700. 00 

Two  lathes,  20^  inches  swing   2, 2r)0. 00 

Two  lathes,  2Ci  inches  swing   3, 030. 00 

One  surface-grin  fling  machine   HOO.OO 

One  tool-griuder   300.  IK) 

One  ahaftrstraightening  machine   1,000.00 

One  hydraulic  danging-machinu   5, 500. 00 

One  accumulatur   1, 000. 00 

One  hydraulic  pressure-pump   1,  OlM).  00 

One  hydraulic  bonding-press  for  heavy  boiler-plates   10,000. 00 

One  boiler-shell  drill ing-machiiie   1 , 500. 00 

One  overhead  traveling  crane  for  new  boiler-shop   20, 000. 00 

One  600-ton  jiroviug  and  testing  machine   30, 000. 00 

One  overhead  traveling  crane  for  the  foundry   20, 000. 00 

Cost  of  setting  the  above  machines,  foundations,  pipes,  etc.,  and  line- 

diafling  for  the  new  boiler-shop   23, 000. 00 


Total   130,300.00 

The  exi>enditures  of  the  Bureau  at  this  yard,  other  than  those  for 
work  done  on  the  machinery'  of  naval  vessels,  are  as  follows : 

Civil  establishment   85, 495. 53 

Office  expenses   879.  CH 

Uundiing  stores   5,  m),  19 

Care  and  repair  of  and  additions  to  shop  tool4   53,H45.  .^)4 

Running  and  tiring  yard  engines  and  boilers,  and  repairH  to  same   8,712.7.S 

Repairs  and  maintenance  of  yard  stcam-launchos  and  ferry   2, 032. 70 

Repairs  to  old  derrick   1. 894. 32 

Completing  now  lloating  derrick   31, 941. 30 

Preservation  of  machinery   4, 543. 92 

Machinery  and  stores  shipped  to  other  stations   5,  ()77.  MS 

Esiierimeutal  purposes   1.933.02 

Handling  coal  and  lumber   1, 0'J5. 0.S 

Draughting  material    294.03 

Removing  material  from  site  of  new  dry -dock   2, 907. 32 

Breaking  up  old  material   84*^.  h^O 

Repairing  stores   122.30 

Incidental  ex pt  uses   5, 304.  <)5 

Holidays   3,374.37 

Commandant's  barge   2, 5H3. 04 

Miscellaneous   3, 2."V1.  <I4 


Total   145,015.37 


PORTSMOUTH  NAVY- YARD. 

Durinji:  the  lust  fiscal  year  tlie  repairs  on  the  boilers  and  machinery 
of  the  iiicntrtra  were  conipletetK  ainl  minor  repairs  nuule.  on  the  ma- 
cbiiiery  of  the  Ossipcv.  Completed  the  repairs  to  the  niacfhinery  and 
Ifoilers  of  the  /m^mov/r,  new  boilers  havin*;  been  fitted  and  tho\i\'r(n- 
taskei^s  enj^ines  thoron^hly  overlianled,  erected  on  board,  and  new 
stcani-pipes  ami  heaters  fitttMl. 

Baildiiij?  maeliinery  for  ferry  launch  fur  traininjr  station,  liepairs 
were  made  on  the  machinery  and  boilers  of  the  lA't/den  and  Emeraltl, 

Work  was  done  tor  other  LUireans  as  toUows: 

Tarda  and  Docks. — Made  small  cnstiu«^s,  such  as  grate-bars,  gas- 
letortBi  etc. 


334  REPORT  OF  THE  SECRETARY  OF  THE  NAVY. 

Xnvigafion. — Repaired  deep  soa  soiiiidiug-macbinc. 
CotisU'Kcfion  and  Repair, — Tested  boilers  aud  made  castings  forboU- 
ers  at  saw-mill. 

Tlie  following  tools  are  recommended  to  l)e  added  to  the  plaut: 

Olio  tiirrot-hciul  liolt.-cnttiiig  niacbino   ^St^n  m 

Olio  lioiizontal  nut-tapper  

Kij^litorii  ^ls^^o^t^Ml  latlio  clnickM   uau.w 

Olio  bjiml-saw   *^00 

Olio  wood-tiirniiig  latlio   ^.W 

Total   1,600 

The  expenditures  at  this  yard  for  the  year,  other  than  those  for  w 
done  on  naval  vessels,  are  as  follows: 

Civil  ostablishinont   $*i,264.90 

ENIHTiiiioiit::!  work   56* 

llaiulliiif?  Ktores   1,418 

Caro  anil  ropair  of  hIioj)  niacliinory   9.7«a.iu 

Kniinin*^,  lirin^,  and  ropairiiij<  yanl-on«;inos  and  boilers  .   :J,:{9-'t44 

Can*  and  roi)air  of  bt)ilors*  and  niacliinory  of  yanl  Htoani-lannchcs   3.')0.56 

Storrs  for  i>suo,  aud  rare  of  Haino   4*2*2. M 

Sioain-boilorrt  aud  uiaoliinory  fur  buincbos  for  general  sorvico.    77 

Holidays   I,o05  " 

iliscellaneoiiM   4,7o9 

Total  -  ^  29.574.50 

NORFOLK  NAVY-YARD. 

l)urin<?thelast  liscal  yearthe  machinery  of  the  Fortune  was  thoroughly 
overhanled,  and  a  new  air-pum]),  surface  condenser,  and  centrifugal 
circuluting  i)um])  fitted.  The  engines  and  boilers  of  the  Galenav^i^v^ 
cxtensivt^ly  rcpain»d.  Minor  repairs  wen^  made  on  tlie  machinery  of  thu 
Aja,x\  J>c.sp<(tch^  FranJcliitj  Jamcsfotm,  Laneaiitvt\  MayJUncer^  Oasipte^ 
tStnndisIt,  Sirafftr<t^  Trenton,  Yantic^  imd  Wyandotte. 

Tlie  old  boilers  have  been  removed  from  the  PenHacola,  and  two  rect- 
angular boilers,  with  one  cylindrical  auxiliary  boiler,  are  being  placet! 
on  board,  and  the  inacliinery  is  being  ihonmghly  overhauled. 

The  work  done  for  other  lUireaus  was,  brietly,  as  follows: 

()rdnanv(\ — b*e])aired  tram-ear  and  ma<le  com])osition  wood-screws 
and  elevating  screw. 

Consfrnction  and  J\vpair. — 3Iiseelianeous  castings,  such  as  grate-bars, 
melting-pots,  lile-bnoy  aneh(»rs,  and  bending  furnace;  built  two  boilers 
for  ^liii>-titting  house. 

Yarils  and  Ihcks, — Kepaired  boilers,  cast  grate-bars,  and  made  cast- 
for  laige  crane. 

M(di(  inc  and  Snnjtri/. — IJepaired  boilers  at  the  Naval  Hospital. 
The  following  jiiacliinery  was  added  to  the  shoj)  plaut  during  the 

year: 

One  large  key-way  catting  machine. 

( )!ie  shaping  maeliine. 

One  ein<'ry  grinding  machine. 

( )ne  slide  lathe. 

One  hydraulic  riv(4ing  machin<?  for  driving  rivets  ui)  to  1  inch  diam- 
<'tcr. 

Tlie  sleain  cn.Liineering  buildings  at  this  yard  are  old  and  Imdly 
adapted  to  motlcrn  macliinc  slro])  ];:'actice.  A  tu*.w  building  should  be 
e;(  v'ied  to  be  used  as  an  erecting  sli<)p  and  for  the  heavier  tool8|  and 
liti.Ml  with  traveling  crani's  and,  other  movlern  a i>pliauces,  leaving  tiie 
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present  macbine-shop  to  be  used  lor  the  lighter  work.  A  number  of 
tools  that  are  needed  can  not  be  got  into  the  juesent  shops. 

The  following  tools,  which  can  be  put  into  the  present  buildings, 
should  be  added  to  this  plant  to  facilitate  rapid  and  economical  work : 


One  jwrow-f  lit  ting  engine  latlie  to  swing  CO  inches,  50  foot  conters   $r),000 

Two  cniery  tciol  grinders   itOO 

One  d4-incli  pattern  inaker*8  lathe,  1(5  feet  loua   'JiVi 

Due  boiler-drilling  niaehiuo   l,r>00 

Cue  livdranlic  ttan^in^  niaohiuo   r>,  fvOO 

One  hydraulic  ])late-bendinj:  machine   10,000 

One  hyilraulic  overhead  crane  for  riveting  machine   4,  :{r»0 

One  hydraulic  accumulator   l,tU«» 

One  h.Mlraulic  pressun'-pump   1,000 

Iron  platform  and  elevator  lor  cupolas  in  foundry   '.J, 000 

And  various  small  tools  amouutin<(  to   1, 000 

Coiit  of  setting  the  above  machines,  foundations,  pipes,  shafting,  etc   lo^OOO 


Total  49.795 

The  expenditures  of  the  Bureau  at  this  yard,  other  than  for  repairs 
to  machinery  of  naval  vessels,  are  as  follows : 

Civil  establishment,  clerks   §1,3*20.45 

Draught  ing   1,  05 

Writers,  messt-n^^ers,  receivers,  etc   (j4S.  tK) 

Handling  stores   3,  GIO.  tKJ 

Saperintendence  nf  shops   1,070.49 

Caioand  repair  of  slutp  tools,  and  additions  to  same   14,^^4^1.74 

Banning  ami  tiring  yard  cnj^ines  and  hollers   7,9ril.*J0 

Repair  to  yard  engines  an<l  hoilers  an<l  add  it  ions  to  H;imo  _  1, 7ih>. 

Uranjrhtin^;  niat«M-iaIs   :2()9.  :f7 

Core  anil  repair  of  maehinery  of  \ard  steam-lanuehes   3, 111.80 

Tests  and  trials  of  uiachinrry  '  _  *SM.  01 

Meltin*;  ilowu  old  niareri:il   _  li. 'JtJ 

Preservation  of  stores   HfiO.  (>*i 

Hnildin;;  arid  n'pairinj^  straui-launch  hoiirrs  for  «»enerjil  piirpos4-.s   r».VJ.  thi 

Baildin;;  and  n-pairin;;  steam-launch  e.n;;iiH-s  for  ;;rn«-ral  piiiiium's   ri,:J5H.  (i9 

Ilolidayii   l,4:t:>.  (Ml 

Surveys   5iK).  T*') 

bhippiu^  stores   'SA.  55 


Total  r,t;,59i.47 


MAKK  ISLAND  NAVV-VAlil). 

During;  the  Itist  Jlseal  year  tht»  en;;iii(»s  antl  hoih-is  of  the  Thetis  wore 
overhauled,  liepairs  wiM-e  made  to  tiie  niaciiin(*ry  of  the  Cumanche^ 
IroquoiHj  Lively,  ydlie,  Monterey,  UnnQfr,  ami  two  laniirhes  for  ilie 
Pinta. 

K(*pairs  wi.*re  also  made  to  tlie  macliiiHTy  of  tiii^  17,  S.  K.  S.  Uitsh,  17. 
S.  Coast  Survey  straim-is  McArtlmr  and  Pntftrson,  and  tlif  marlriiiery 
and  boilers  of  the:  l-.  S.  Li;;!il-noiise  straim-r  Maimtnitti. 

The  work  done  for  otlu*r  Jiiin'uiis  was,  l)ri(»tly,  as  follows: 

Yardfs  and  Docfcs. — Cast-iron  and  com|)osilioii  ej».stiii;;:s,  such  us  truek- 
wherls,  ;;rate-l>ars,  man-hole  plates,  and  mis(jeilai:eoiis  woik. 

Xar  if/at  ion. — IJrass  blocks. 

(Jonat ruction  and  yiV;M/r.  — .Miscellaneous  east  iron  and  cumposilio'n 
ca8tin;4:s. 

Medicine  and  Smujerii. — Small  castin;:s. 

Equipment  and  Rtrruitnuj, —  llepaiis,  ;ind  iralh*ys,  etc. 

The  ouly  adilitioii  to  the  ma«-hiiieiy  of  tli.'  shops  w.is  :i  1.5  ttui  cran(» 
iu  the  uiachiue-sliop.  A  new  huihlin;;:  is  hailly  nredi-d  tor  the  rolling:- 
mill  machinery,  wiiieh  is  now  Hearing  compleiion.    Tliis  niachinery  will 
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bo  very  useful  iu  working  up,  at  little  expense,  the  scrap  material 
which  is  now  as  good  as  wasted. 

Tbe  following  machines  should  be  added  to  this  plant  to  facilitate 
raj)id  and  economical  work : 

Cue  universal  milling  machiue   $SO0 

Two  radial  drilling  machines   1,G?*0 

Two  latbt's   1,:M)0 

Two  slotting  maubines   3, 200 

Two  planing  machines   5,;i75 

Om^  enK-rj'-wheel  surfacing  machine   800 

One  boiler  drilling  macblno   1,500 

One  crane  in  boiler  shop   5,000 

One  bydranlic  flanging  machine   5,500 

Crane  for  riveting  machine  «.  •   4,350 

One  accnninlator   I,6u0 

One  hydraulic  preKsnre-pump   1, 000 

One  hydraulic  plate-bending  press   10, (KH) 

Freight  and  handling  of  the  above,  foandations,  pipes,  shaffciDg,  sotting,  etc. .  12, 00^* 
Ad»litiona  to  cu^mlas  and  cranes  in  foundry   1,150 

Total   55,255 

The  exf>enditures  for  the  year,  exclusive  of  those  charged  to  vessels, 
are  »s  follows : 

Civil  establishment    $4,541.66 

Ollice  expenses   1, 3l7.9d 

St oie.M  for  general  purposes  3:{,66.').  12 

Handling  stores   2,r)70.40 

Care  and  repair  of,  and  additions  to  shop  tools  i27, 722.92 

K II lining  and  liring  yard  engines  and  boilers   5,845.09 

Care  and  repair  of  yard  steam-launches,  boilers,  and  engines   1,  C94. 16 

Launch  machinery  for  general  i)urpose8   192.  :i2 

Superintendence  of  shops   8, 163.00 

Holling-mill  machinery  ^   2,316.42 

Tiaiitsportation  of  stores   219.70 

Ihruking  up  old  material   33.90 

Holidays   1,495.50 

Total   89,776.19 

BOSTON  NAVY- YARD. 

This  yard  having  been  transferred  to  the  Bureau  of  Equipment  and 
Kecruiting,  but  little  work  has  been  done  there  dnrinpr  the  year. 

Slight  repairs  wore  made  to  the  machinery  of  the  following  vessels: 
Wahash,  Ossipce,  and  Rocket. 

The  work  done  lor  other  bureaus  was  briefly  as  follows: 

rrovmom  and  Clothing. — Kepairing  boiler  and  steam-heaters. 

Yards  and  JJocls. — Small  castings. 

Equipment  and  Recruiting. — Miscellaneous  castings,  such  as  forges  and 
haujniors,  iittings  for  cranes  and  testing  machine,  grate-bars,  fittings 

lor  j^alleys,  etc. 

The  expenditures  during  the  year,  other  than  those  for  work  done  on 

naval  vessels,  are  as  follows: 

Chief  (Migi lifer's  oHIce,  writers  and  messongerB  $173. 15 

Sion*-ln)use  expeiiscH,  liandliDg  stoi-es,  etc   1,42S.05 

Holitlays     179.14 

C'.ire  and  repair  of  shop  innchiiiery   5,129.97 

rn>pelirT  Nliears  al  dry-dock   *2d4.f)0 

Vnliie  of  tools,  ap]>Iiauees,  and  machinery  transferred  to  tho  Bureau  of 

K(lnilnMciit.  and  Kecrnitinj;   13,3SS.SS 

liiiiiiiii)<r  uihI  iirin^  yard  en;rine  and  boilers,  with  repaird  to  name   667. OS 

Jiepairs  to  engines  and  boilers  of  yard  steaui-lauuches   28.38 

Total  21.151.19 
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LEAGUE  ISLAND  NAVY- YARD. 

This  yard  not  being  at  present  used  for  general  naval  purposes,  no 
work  has  bet^n  done  on  vessels,  with  the  exception  of  such  as  is  neces- 
sary for  the  preservation  of  the  armored  vessels  laid  up  there,  and  pre- 
paring the  monitor  Terror  for  the  passage  to  Kew  York. 

The  expendiMires  for  the  year,  other  than  those  for  work  done  on 
naval  vessels,  are  as  follows: 


Civil  4'stablishraent   Sl,*iOO.  00 

OOico  cxpeusos,  drau<;litiug,  etc   41 

HaDdliu«;  Htoros   3:Jr>.70 

Stored  for  ^reueral  purposes   (5. 00 

Transportation   3.02 

Holidays   191.  :w 

Care  and  proservatiou  of  machinery  and  tools  •   3, 702. 75 


Total   5,503.08 


WASHINGTON  NAVY- YARD. 

This  yard  liaving  been  transferred  to  the  Bureau  of  Ordnance,  the 
only  work  done,  other  than  the  care  and  i)reservation  of  stores  and 
machinery,  was  slight  repairs  to  the  machinery  of  the  following  vessels : 
Despatclij  Rescue^  and  Swatara^  aud  the  preservation  of  the  machinery 
of  the  monitor  Saugm, 

The  expenditures  during  the  year,  other  than  those  for  work  done  on 
naval  vessels,  are  as  follows : 


Offico  oxpenst^H,  writers,  messengers,  etc    $43. 

8  n  peri  n  tendon  CO  of  shops   582. 00 

Handling  stores   937.  H<> 

Prcservat ion  of  st  ores   1 IW 

Preservation,  care,  and  repair  of  tools  and  shop  plant   iyXJ,  15 

Ilandlin;;  machinery  and  tools   H/XM,  1(5 

Care  and  repair  of  yard  steam-launch  machinery   4').  11 

Holidays   WVX  V2 

Work  for  Bureau  of  Steam  Engineering   70!^.*J(» 


Total   r),2H3.44 


PENSACOLA  NAVY- YARD. 

No  work  was  done  at  this  yard  during  the  year  on  machinery  of  naval 
vessels. 

The  work  of  the  Bureau  has  consisted  principally  in  the  care  aud 
preservation  of  the  shop  plant. 
The  expenditures  were  as  follows  : 


Civil  establishment,  writer,  oflice  expc-nsrs   Sl)r)0.(;7 

Handling,  care,  and  pn'servation  of  stores   7?(J.  "m 

Care  aud  n'pair  of  shop  machinery   1 , 17i».  ^^-^ 

Uuuning,  Uringi  ami  repairing  yard  tMigines  and  hoik-is   717. '^r) 

Caru  and  n*pair  of  boilers  and  niachiricry  of  yar<l  Htram-Ianiiches   l,in^.<.*<i 

Holi<lays  \   .'.1. 1'j 

Total   r»,r»'.M.'tu 


NAVAL  STATION,  NFAV  LONDON,  CONN. 

No  work  was  done  by  the  Bureau  at  this  station  except  lor  tlie  care 
and  reimir  of  steam-launches  in  use  at  the  station. 
No  retunis  of  expenditures  have  been  received  up  to  the  present  date. 
11294-.N  8S  lii; 
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yAYAL,  STATION,  KEY  WEST,  FLA. 

No  work  was  done  by  the  Bureau  at  this  station  except  in  the  care 
ami  repair  of  the  iiiaeliinery  in  the  shop  and  the  shipment  of  stores. 
Ko  returns  of  expenditures  have  been  received  up  to  the  present  date. 

NAVAL  ACADEMY,  ANNAPOLIS,  MD.  • 

Durin;LC  the  hist  fiscal  year  the  machinery  of  the  following  vessels  was 
repaired  by  the  l)ei)artinent  of  Steam  Engineering:  PdssaiCj  Phlox, 
Standiah,  and  Wyoining^  and  the  necessary  repairs  to  the  thirteen  steam- 
launches  used  for  instruction  of  the  naval  cadets. 

PERSONNEL  OF  THE  ENGINEER  CORPS. 

I  would  again  call  attention  to  the  rapidly  decreasing  number  of 
engineers  in  the  naval  service.  This  number  has  already  become  too 
small  to  properly  attend  to  the  duties  [jcrtaining  to  the  mechanical 
administration- of  the  vessels  of  the  old  fleet,  and  will  be  found  absurdly 
small  when  the  new  vessels  now  building  are  ready  to  be  put  in  commis- 
sion. It  is  a  diilicult  matter  to  say  just  how  many  engineers  we  need,  as 
no  definite  number  or  character  of  new  vessels  have  yet  been  decided 
upon.  Some  idea  of  the  relative  number  of  officers  of  various  kinds  may, 
how(iver,  be  formed  by  comparison  with  foreign  navies.  We  naturally 
turn  to  the  lU'itish  navy  for  a  comparison,  not  only  on  account  of  its  im- 
portance, but  also  on  account  of  the  many  similarities  between  the  two 
English-speaking  nations.  Again,  in  -making  a  comparison  between 
ollicers  performing  various  duties  wo  naturally  take  as  a  basis  of  com- 
parison tile  coi'ps  on  which  devolves  the  general  executive  duties  of  the 
service,  the  corps  of  offic^^rs  of  the  line. 

According  to  the  last  Xavy  llegister  we  had  723  line  officers  of  com- 
missioned rank  and  li20  engineers,  including  the  cadets  who  have  since 
been  commissioned,  or  30  jier  cent,  as  many  engineers  as  line  officers. 
At  the  same  time  in  the  British  Navy  there  were  1,317  line  officers  of 
commissioned  rank  and  i)l)8  engineers  (English  Navy  List,  January, 
1S8S),  or  40  i)er  cent,  as  many  engineers  as  line  officers.  Then,  agaiii, 
our  engineer  cori)s  is  being  reduced  to  a  limit  of  170,  while  the  engineer 
corps  of  the  British  navy  is  being  increased  to  a  limit  of  730.  When 
t]i(\se  limits  have  been  reached  we  will  have  23.5  per  cent,  as  many  en- 
gineers as  line  ollicers,  wiiile  the  English  will  have  40  per  cent.  They 
will  then  have,  rehitively  to  the  officers  of  their  executive  corps,  moTit 
tha:i  twice  as  many  engineers  as  we,  while  at  the  present  time  they  have 
half  again  as  many.  ^Moreover,  the  English  have  a  large  steam  mer- 
eliant  marine  from  whicli  engineers  could  be  obtained  to  assist  the  reg- 
ular force  in  time  of  war,  while  our  source  of  similar  supply  is  compar- 
atively insignili(!ant. 

Besides  all  this,  the  engineer  corps  of  the  British  navy  is  supple- 
mented by  an  admirable  force  of  engine-room  artificers",  similar  but 
sii])erior  to  our  force  of machinists".  They  get  better  artificers  than 
wt'  can  ;  lirst,  Ix'cause  the  i)ay  is  relatively  better,  and  secondly  brcause 
English  mechanics  of  a  superior  grade  will  enter  the  naval  service  as 
enlisted  men,  while  similar  mechanics  in  the  United  States  commaud 
such  advanta<;eons  positions  and  wages  that  they  could  not  be  induced, 
s;ive  in  exceptional  eases,  to  exchange  the  independenceof  alifeon  shore 
for  tln^  subordiiiai  ion  of  one  on  board  ship  as  enlisted  men  under  existing 
circumstances.   As  To  tiie  difference  in  pay,  it  can  only  be  considered 
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by  comparison,  on  account' of  tlie  general  differences  in  wages  and  in 
the  purchasing  power  of  money  in  the  two  countries.  In  England  an 
^'engine-room  artificer"  upon  appointment  gets  a  trifle  more  pay  than 
a  sab-lieutenant;  while  a  chief  engine-room  artificer  of  the  tirst  class 
gets  just  oue-hulf  more  pay  than  a  sub-lieutenant,  or  as  much  as  an 
assistant  engineer  after  his  first  year  of  service.  By  comparing  this 
with  our  owu  pay-table  one  reason  for  their  getting  a  better  force  of 
artificers  than  ours  will  be  apparent.  As  to  numbers,  there  are  at 
present  in  the  British  navy  l,lG;i  chief  and  other  engine-room  artificers 
(Office  of  Naval  Intelligence,  General  Information  Series  Xo.  7,  p.  50), 
or  about  one  and  two- thirds  for  every  engineer.  In  our  own  service 
there  are  about  115  machinists,  of  which  85  are  serving  on  board  of 
uaval  steamers  in  commission.  There  are  32  boiler  makers  serving  on 
board  ships  in  commission.  The  total  number  of  men  of  the  engine- 
room  artificer'^  class  is  then,  allowing  for  varying  numbers  of  recruits, 
etCy  considerably  less  than  200,  or  less  than  one  artificer  to  each  engineer. 
We  are,  roughly  speaking,  only  a  little  more  than  one-half  as  well  off 
as  the  British  navy  in  the  matter  of  engineers,  and  one-third  as  well  off 
in  the  matter  of  artificers.  For  the  last  twenty  years  there  has  been  an 
almost  steady  decrease  in  the  number  of  engineers  without  a  corre- 
sponding increase  in  the  number  of  skilled  mechanics  to  assist  them ; 
while  at  the  same  time  the  complication  of  naval  machinery  has  greatly 
increased. 

For  the  purpose  of  showing  how  many  engineers  the  new  ships 
will  requii'e  I  present  the  following  list  where  each  new  vessel  is  com- 
pared with  a  vessel  of  the  British  navy  of  the  same  engine  power  and 
with  approximately  the  same  arrangement  of  machinery  compartments, 
two  elements  whicU  determine  the  number  of  engineers  required  : 


Uiiite<l  Stat  CM  vcmaoIii. 


British  veRselfl. 


1.  U.  P. 


uuuilicr  of 


Pflrvl  '  \.:m 

lliillihiii  '  2.  'MM 

Atlanta   :i.  'hjO 

IVjnluQ   500 

Yurktown   :J00 

Coiiconl   40  ) 

]>nniii;;uin   4<H) 

Vi-^aviiid  ■  :iiH» 

Cbici;;o   r»,  uuO 

5000-tim  cittiiwT   7. 3<H) 

SOUO-tou  cniiHor   7,500 

SQOO-ton  crulsiT   7.  .'lOO 

CharWon   7,:uO 

Newark  

llaiao    0.""0 

3(MO-t«iO  cruiser   1».(UD 

3000-ton  ciui.-iT   f>.<"K) 

TCMH'   ^ 

7S(iO-tnn  cnuiii  r   ll,«i"0 

Ballimtin^    in.  T.'hJ 

Philaleliiliia   l'»,Tr.O 

San  Franri;«rrt   7.'o 

KiOO-tun  croiiiT   Il'.uuiJ 


Name. 


i  i.n.p. 

t 
I 


mt  lit  uf 


Acorn  '  1,380 

Diamond   2,  MO 

CalvPHo   :t,7L'0 

...do   a.71'0 

(Scout   :i.i:o;) 

I  i»on>oii*o   ;»,  Mio 

roriK>:fli)  !  3,.'if.O 

...do   ^.r^jo 

Alacrity  '  3,1-0 

IMia-ton   .1. 

5  I'll  a;  ti. II   r>.  :.tMJ 

)()rl.iiid(>   H.  r.i,'0 

5 1'lKtfiiii   o,r,tni 

iOiiando   H,  rniO 

<  Piia.'t(«i   cm 

}  Orlando   ^,  .'HX* 

5  Plia  tou   r».  "0:1 

<  Orlando   H.tU') 

Oilando   H.r  0  1 

....d«i   8.r.ro 

...  fl»   Kfi-'O 

 ilo   8.  S(H) 

. . .  <lo   8.  :hiO 

Iinpt-iieuso   ID,  ocO 

...  lio   10. OfK) 

 dii   lO.OiiO 

...  do   Ill, o-'ii 

   lu,  11^.0 


•Texaa'  force  iucroaaod  by  reason  of  Inivin^  riyjht  fire  roomn. 
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It  will  be  observed  that  the  average  number  of  engineers  necessary 
for  these  vessels  is  much  greater  than  the  average  on  an  equal  number 
of  the  vessels  at  present  in  commission;  in  fact,  greater  than  on  any 
one  vessel. 

No  fewer  engineers  than  these  could  be  assigned  to  these  vessels 
without  detriment.  Even  these  numbers  will  only  be  sufficient  if  thoy 
are  to  be  supi)leraented  by  a  proper  force  of  skilled  artificers  to  ])erform 
the  minor  duties.  If  such  assistance  can  not  be  procured,  then  tlio  ouly 
alternative  is  to  increase  the  number  of  engineers  on  each  vessel.  Tlx* 
above  list  shows  117  engineers  necessary  for  only  the  vessels  named,  to 
say  nothing  of  those  for  service  on  minor  vessels,  on  the  double  turreteil 
monitors  now  in  course  of  completion,  cn  the  prospective  coast-defense 
vessels,  on  rams  and  torpedo  boats,  on  vessels  of  the  Coast  Survey, 
and  on  such  other  vessels  as  may  be  built.  These  will  absorb  nearly  if 
not  quite  all  the  remainder  of  the  present  limit  of  170;  while  experi- 
ence has  proven  that  the  number  of  officers  required  for  shore  duty,  in 
reserve,  on  leave  of  absence,  sick,  and  on  special  duty  is  never  less 
than  the  number  at  sea.  In  view  of  these  facts  I  would  recommend 
tliat  the  number  of  engineers  be  increased  to  not  less  than  300.  Unless 
something  is  done  in  this  direction  before  long  the  costly  machinery  <if 
our  new  vesselscan  not  receive  the  constant  intelligent  supervision  while 
nnder  way,  and  when  overhauling  and  repairing  while  in  port,  which  is 
absolutely  necessary  to  keep  it  in  proper  condition  and  to  prevent 
breakdowns. 

The  necessary  increase  in  numbers  should  be  made  gradually,  but  an 
increase  of  twenty  a  year  for  the  next  five  years  would  bo  none  too 
rapid  in  view  of  the  annual  loss,  principally  by  the  resignation  of  young 
ollicers.  But  no  engineer  appointments  should  be  made  except  from 
young  men  well  grounded  in  theoretical  mechanical  engineering,  as  well 
as  skilled  in  its  practical  application.  Unless  we  can  have  the  former 
course  of  instruction  lor  cadet  engineers  re  established,  or  a  course 
which  will  produce  similar  results,  1  would  recommend  that  a  certain 
si»eci(ied  number  of  appointments  be  annually  given  to  the  mechanical 
engineer  graduates  of  such  technical  schools  as  Cornell,  Stevens,  Ann 
Arbor,  and  others  which  give  a  proper  course  of  instruction.  Such  aj)- 
jjointees  should  serve  as  cadet-engineers  under  probation  for  two  years — 
one  year  at  a  navy-yard  and  one  year  at  sea— before  appointed  as  assist- 
ant engineers.  In  this  way  we  could  get  the  kind  of  material  we  nee<l 
without  waiting  for  re-establishment  of  the  Naval  Academy  course. 

In  connection  with  the  subject  of  the  resignation  of  young  officers 
above  mentioned,  1  would  call  attention  to  one  of  the  principal  causes 
thi'refor — ilie  ''stccTage".  This  is  a  part  of  the  quarters  on  board  ship 
which  had  its  origin  in  the  necessity  lor  an  apartment  separate  from  the 
quartei  s  of  other  officers,  which  would  serve  as  a  sort  of  nursery  for 
the  midshipmen  of  tender  years  who  obtained  their  first  naval  training 
on  boar^l  sliip.  Such  a  necessity  no  longtT  exists,  for  officers  now  first 
entiT  upon  their  ship-board  duties  at  an  age  when  they  should  be  treated 
as  men  and  not  boys.  Moreover,  as  promotion  goes  and  under  existing 
regulations,  many  of  them  remain  **steerago  officers"  until  middle  age. 
:\I:iny  ensigns,  by  iK'ing  assigned  to  duty  as  "watch  and  division  offi- 
rrrs/' hai)pily  escape  the  trials  of  the  steerage  aft^^r  a  few  years,  but 
the  assisianr  engineers  are  obliged  to  occupy  these  quarters  until  pro- 
niotetl.  There  are  some  of  those  officers  who  have  spent  eight  years' 
se:i  service  in  the  steerage,  and  not  likely  to  soon  escai>6  from  it.  Some 
of  tliese  steerage  officers  are  from  thirty  to  thirty-Uva  years  of  age. 
Tii:it  men  of  this  age  should  be  huddled  together,  like  school-boyn,  iu  a 
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Gommon  dormitory  is  absurd,  the  only  excuse  for  it  being  the  traditions 
of  the  service.  I  think  that  if  a  canvass  were  made  of  all  officers  of  all 
cori)s,  a  large  majority  of  them  would  express  themselves  as  in  favor  of 
the  abolition  of  the  steerage,  or,  rather,  its  annexation  to  the  ward- 
room. Some  slight  remodeling  of  quarters  would,  of  course,  be  ueces- 
nary,  but  it  would  result  in  benefit  to  all  concerned,  and  could  not  but 
add  to  the  efficiency  of  the  service  by  making  the  younger  officers  more 
contentetl  with  their  lot  and  giving  them  a  higher  respect  for  them- 
selves and  their  duties. 

It  is  only  by  professional  zeal,  and  sometimes  with  difficulty,  that 
rnauv  engineers  in  the  service  are  enabled  to  keep  pace  with  the  rapid 
advance  of  marine  engineering  practice.  The  routine  duties  of  many 
of  these  officers  occupy  so  much  of  their  time  that  they  have  not  suffi- 
cient leisure  to  keep  up  a  proper  course  of  professional  study,  even  if 
iudeed  they  had  access  to  all  the  many  sources  of  information.  The  in- 
formation which  is  so  difficult  for  each  individual  to  cull  out  for  him- 
self could,  however,  be  imparted  to  him  in  a  short  time  by  proper  in- 
struction. I  would  therefore  advocate  the  establishment  of  a  short 
course  of  higher  instruction  in  engineering,  which  all  the  younger  engi- 
neers should  be  obliged,  and  the  older  ones  permitted,  to  attend  periodi- 
cally. The  instruction  should  be  given  by  specialists  in  various  branches 
by  means  of  well-illustrated  lectures.  Such  instruction  could  be  carried 
oatat  a  navy-yard  with  but  little  expense,  while  the  benefits  tobederived 
would  be  altogether  out  of  proportion  to  the  small  outlay. 

1  wouhl  again  call  attention  to  the  injustice  done  to  all  engineer 
graduates  of  the  Naval  Academy,  in  the  assignment  of  relative  rank. 
Engineer  students  formerly  entered  the  Academy  upon  a  more  advanced 
examination  than  was  required  for  students  of  the  line,  and  were  grad- 
uated at  a  corresponding  advanced  date.  Under  existiiig  law,  however, 
they  do  not  rank  with  the  class  of  line  officers  with  whom  they  were 
graduated,  but  after  tiie  class  with  which  they  entered  the  Academy, 
anil  which  was  subsequently  graduated.  The  reason  tor  ranking  after 
this  class  is,  that  the  entrance  examination  for  cadet-midshipmen  took 
place  each  year  ashort  time  before  the  examination  for  cadet-engineers, 
and  the  api)ointment  of  the  cadets  of  the  two  corps  thus  differed  by  a 
few  days.  Tiiis,  however,  was  enough  to  make  the  fust  man  in  the 
engineer  class  rank  after  the  last  man  of  the  class  of  catlet-niidshipmen 
which  left  the  Academy  two  years  after  the  former.  Both  the  Navy 
Department  and  Congress  have  been,  from  time  to  time,  appealed  to  to 
correct  this  injustice  by  making  all  graduates  of  the  Naval  Academy 
rank  wit  li  each  other  according  to  relative  merit  at  graduation,  but 
none  of  these  eiVorts  have  thus  far  jiroven  8ucci»ssful.  These  officers 
are  i»ut  to  great  inconvenience  by  being  thus  left  behind  other  officers 
of  the  service  with  whom  tiiey  first  entered  upon  the  regular  <luties  of 
the  Navy  as  commissioned  officers.  1  would  recommend  that  the  De- 
partment invoke  the  assistance  of  Congress  in  this  matter. 

As  the  duties  of  the  Engineer-in-Chief  frequently  call  him  away  from 
Wiushington,  leaving  behind  liim  a  large  amount  of  technical  work,  it 
is,  in  my  ()])inion,  desirable  that  he  should  be  provided  with  an  en- 
gineer assistant,  who  would  in  his  absence  become  responsible  for  the 
work  of  the  Bureau.  The  neiM\ssity  for  such  an  assistant  has  already 
been  recognized  in  the  case  of  the  liureau  of  Medicine  and  Surgery,  the 
chief  of  which  is  allowed  by  law  an  assistant  selected  from  the  Medical 
Corps  of  the  Navy.  .1  woiild  earnestly  recommend  that  steps  be  taken 
to  secure,  in  like  manner,  an  assistant  to  the  Chief  of  the  Bureau  of 
Steam  Engineering. 


342 


REPORT  OF  THE  SECRETARY  OP  THE  NAVY. 


ENLISTED  MEN  OF  THE  ENGINEER'S  FORCE. 

Xow  that  the  time  is  rapidly  approacbiug  wbeu  tlie  boilers  of  all  ves- 
sels in  tbe  Xavy  will  be  worked  ander  forced  draft,  steps  sbonld  be 
takeu  to  educate  tbe  meu  of  tbe  fire-room  force  up  to  their  new  duties. 
A  firemau  accustomed  only  to  natural  draft  becomes  demoralized  when 
sot  to  work  iu  a  fire-room  wbere  tbe  fires  are  urged  to  their  utmost  by 
powerful  blowers,  and  where  tbe  evaporation  is  so  rapid  that  but  a 
momentary  stoppage  or  derangement  of  tbe  feed  apparatus  migbt  lead 
to  disastrous  results.  Tbe  education  needed  to  enable  the  meu  to  faco 
this  st<ate  of  affairs  is  nothing  more  or  less  than  experience^  with  it. 
This  never  struck  me  so  forcibly  as  when  I  lately  went  down  New  York 
Ihiy  on  board  tbe  Sicatara  to  witness  tbe  working  of  tbe  machinery. 
Although  the  vessel  bad  been  in  commission  for  several  months  the 
men  bad  bad  no  experience  with  the  forced  draught  except  during  a  short 
trial  trip.  The  fires  were  miserably  worked ;  a  state  of  affairs  which 
must  continue  unless  tbe  men  csin  have  more  opportunity  to  gain  experi- 
ence.  Asa  means  of  remedying  this,  I  would  recommend  two  things: 

First.  That  a  small  force  of  men  trained  in  tbe  handling  of  strongly 
forced  fires  and  of  quick  steaming  boilers  be  formed  and  <iuartered  ou 
board  some  vessel  on  the  Atlantic  coast  wbere  they  could  receive  con- 
stant practice.  These  men  should  be  water-tenders  or  men  eligible  to 
that  rating.  Then  whenever  a  ship  is  fitted  out  this  force  in  whole  or 
in  part  could  be  temporarily  transferred  to  her,  forming  a  nucleus  for 
the  fire-room  force.  After  running  tbe  trial  trip  and  getting  tbe  other 
firemen  somewhat  accustomed  to  their  duties,  these  men  would  be  with- 
drawn, leaving  a  portion  of  their  number  on  board  to  act  as  water- 
tenders,  these  meu  to  be  always  drawn  from  this  trainetl  foixie.  The 
vacancies  thus  occurring  in  the  force  would  be  filled  by  fresh  men  who 
would  be  put  to  work  along  with  the  skilled  men  until  they  in  turn  1k»- 
cauie  proficient.  To  carry  such  a  plan  into  effect  one  of  the  large 
tugs  of  tbe  Standinh  class  might  be  titted  with  a  boiler  with  forced 
draft  appliances,  and  tbe  men's  quarters  enlarged  to  accommodate  the 
increased  force.  This  vessel  should  then  be  kejit  under  steam  as  luucli 
as  ])ossil>le  and  tbe  men  put  on  watch  in  suiliciently  small  numbers  at 
a  time  to  give  them  plenty  of  hard  work  to  do  to  keep  up  the  steam 
l>ressure.  There  should  be  no  false  attempt  at  economy  in  this  matter 
by  making  the  vessel  serve  as  a  freight-boat  or  transport,  but  she 
sliould  be  usetl  only  as  an  exi>erience  ship  for  firemen.  A  larger  vessel 
with  several  boilers  would  of  course  be  preferable  to  those  named  if 
one  could  bo  made  available.  We  have  training-ships  for  sailors,  but 
we  vainly  imagine  that  tbe  putting  of  a  man  down  the  fire-room  hatch 
with  a  shovel  in  bis  band  makes  him  an  expert  fireman. 

Second.  I  would  recommend  that  every  vessel  fitted  with  forced  draft 
{ippliances  be  made  to  cruise  entirely  under  forced  draft  until  tbe  rec- 
ords of  the  work  performed  show  that  the  men  are  suflaciently  trained 
to  get  tbe  proi)er  amount  of  ])ower  out  of  the  boilers.  Thereafter  the 
cruising  could  be  done,  if  desired,  with  natural  draft,  except  that  a 
certain  part  of  it  should  be  done  at  maximum  power.  I  do  not  mean 
to  say  that  all  the  boilers  should  be  used  for  forceil  draft,  but  that  one 
or  more  boilers  should  be  worked  for  all  they  are  worth,  and  that  no 
limit  should  be  ])liiced  ou  the  coal  except  the  limit  of  the  ability  of  tbe 
firemen  to  burn  it.  This  would  not  be  economical  in  the  sense  of  actual 
(!ost,  but  we  would  have  men  trained  to  use  the  reserve  boiler  power 
when  needed.  Otherwise  we  might  as  well  leave  the  blowers  on  shore 
and  save  the  cost  of  freighting  them  around. 
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As  to  the  men  of  the  artificer's  class,  machinists,  boiler-makers,  etc., 
ia  addition  to  what  I  have  said  about  them  in  connection  with  the  en- 
gineer officers,  1  would  here  say  that  we  can  not  expect  to  train  them 
on  board  ship  as  we  must  needs  train  the  firemen.  We  must  get  them 
ready  made.  Their  trades  are  specialties  which  require  a  long  appren- 
ticeBhip  to  learn  properly,  and  it  is  only  in  rare  cases  that  a  mechanic 
ia  foand  who  has  l>ecome  fairly  skilled  by  having  "  picked  up  "  his  trade. 
The  practice  of  giving  a  man  the  rating  of  machinist  as  a  reward  for 
what  he  has  done  as  afireman  is  altogether  wrong.  Excellent  firemen  are 
often  Ri)oiled  in  this  way  to  make  worthless  machinists.  It  is  sometimes 
necessary  to  promote  a  fireman  temporarilj-  to  fill  a  vacancy  and  keep 
up  the  complement;  but  such  appointment  should  be  of  as  short  dura- 
tion as  possible,  and  the  man  should  understand  this  when  given  the 
higher  rating.  A  regular  machinist  should  be  supplied  to  fill  the  va- 
cancy and  the  fireman  returned  to  his  station.  Xo  man  should  be  per- 
uianently  promoted  to  the  artificer  class  unless  ho  can  convince  a  board 
of  engineers,  appointed  for  the  i)urpose,  by  a  thoroughly  practical  ex- 
amination, that  he  can  do  the  work  of  a  trained  mechanic. 

REPAIRS  ON  FOREIGN  STATIONS. 

I  would  call  attention  to  the  fact  that  when  vessels  are  kept  on  for- 
eign stations  for  more  than  three  years,  or  four  yenrs  at  most,  their  ef- 
ficiency is  greatly  diminished  on  account  of  the  unreliability  of  their 
machinery.  Although  vessels  are  often  kept  in  commission  for  longer 
periods,  i)resumably  for  the  sake  of  economy,  they  cost  no  less  in  the 
long  run,  while  at  the  same  lime  they  can  not  be  depomled  upon  as  they 
should  be.  When  machinery  is  proix^rly  overhauled  and  rei)aire(l  it 
costs  but  a  nominal  sum  for  repairs  during  a  three  years  cruise,  and 
the  vessel  is  i*eady  for  sea  whenever  wanted.  On  (he  other  hand,  when 
repairs  are  neglected  until  breakdowns  occur,  antl  tluMi  only  tlie  most 
nrgent  repairs  are  made,  the  duties  of  the  ship  are  fmjuently  inter- 
rupted and  the  repair  bills  are  piled  up  ouo.  after  the  otiier  to  an  un- 
necessary extent,  while  the  money  si)ent  for  repairs  goes  into  foreign 
pockets. 

Among  the  vessels  which  I  would  recommend  to  be  immediately 
brought  home  is  the  Lancaster.  She  has  not  been  to  a  navy-yanl  for 
repairs  since  1881,  and  is  in  a  deploral)le  condition.  The  last  rei)ort  of 
her  chief  engineer  states  that  the  boilers  are  in  su<;h  a  condition  as  to 
be  dangerous  to  the  lives  of  the  persons  in  attendance.  Tiiese  boilers 
will  have  to  be  taken  out,  while  if  they  had  been  repaire<l  three  years 
ago  they  could  have  laste<l  for  another  cruise. 

The  Quinmbaug  has  not  been  home  fiir  repairs  since  1871)  and  is  in 
much  the  same  conditi<m  as  the  Lanva-sUr.  8he  would  have  been  use- 
ful for  many  years  longer  if  proi)er  precautions  hail  been  taken,  but  it 
IH understood  that  her  hull  is  in  as  bad  a  condition  as  the  boilers,  audit 
may  not  be  found  advisable  to  rei)air  \wr. 

The  Marion  came  from  China  to  Panama  to  ehange  her  crew  and 
went  back  to  her  station,  and  although  minor  rei)airs  hav(»  been  made 
here  and  there,  she  is  in  a  ])oor  condition  and  was  dubbed  by  the  com- 
mander-in-chief of  the  Asiatic  Squadron  in  a  recent  letter  to  me  as  one 
of  the  *'  tramps  "  of  his  fieet. 

Among  the  other  vessels  which  should  soon  be  sent  to  navy-yards  for 
thorough  repairs  to  machinery  I  wou!<l  note  the  following:  lirooldiin.  now 
on  her  way  home  from  the  Asiatic  station;  Juniata,  un  her  way  home 
from  the  Asiatic  station;  Esscv,  now  on  Asiatic  station;  Galena,  now 
being  temporarily  repaired  for  a  winter's  cruise  in  the  West  Indies. 
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TUBULOUS,  COIL,  AND  SECTIONAL  BOILERS. 

Boilers  of  these  types  have,  as  yet,  been  little  used  in  naval  vessels. 
The  Belleville  boilers  have  for  several  years  been  io  successful  use  oa 
board  vessels  of  the  French  navy,  but  we  have  no  records  of  its  per- 
formance  under  forced  draft  conditions.  The  Thornycroft  boiler  is  said 
to  have  proved  highly  successful  in  torpedo-boats,  and  boilers  of  the 
coil  and  sectional  types  have  long  been  successfully  used  on  steam- 
hiunches,  yachts,  etc.  The  important  reduction  in  weight  wliicli  would 
be  effected  by  their  use,  if  practicable,  led  the  Bureau  to  suggest  a  com- 
petitive test  to  determine  the  best  type,  in  accordance  with  the  follow- 
ing advertisement  and  circular : 

coil-boilers  for  the  united  states  navt. 

Navy  Departmext, 
Washington f  D.  C,  August  2,  Ir^S. 
The  Navy  Department,  havinj?  in  view  the  possibie  decrease  in  weight  of  macbincrf 
ill  ve88cl8  of  war  by  the  use  of  tubulouH,  sectional,  or  coil  boilers,  has  detcriniiifd  to 
adopt  such  boilers,  if  suitable  can  be  found,  for  a  portion  of  the  stoatn-power  of  oue 
or  more  of  tlio  vesHi^ls  about  to  be  built.  To  this  end,  mannfactnn;r8  who  wiah  to 
ot!'(>,r  such  boilers  for  use  by  the  Department  are  hereby  invited  to  furnish  plan;* 
of  the  same,  adapted  to  an  armored  coast-defense  vessel,  on  or  before  September  lo, 
IH88.  Plans  must  be  ncconipanied  by  certiticates  that  boilers  of  the  same  make  are  or 
have  be<Mi  in  successful  use  at  sea  or  on  shore.  Plans  showing  the  space  in  the  vesH 
Ki'l  avaihible  for  boilers,  particulars  of  the  duty  required,  and  other  information  may 
be  obtained  ujion  application  to  the  Bureau  of  Steam  £n«;ineering.  The  boiler  which 
appears  to  the  Department,  after  investigation,  to  be  the  best  for  the  pur]M>sOy  taking 
into  account  the  evaporative  etliciency,  the  dryness  of  the  steam,  the  weight  of  thi* 
boiler,  the  weight  of  the  water  contained,  the  accessibility  for  repairs,  the  ease  of 
making;  repaii-s,  the  Hiniplicity  and  interchangeability  of  the  parts,  the  space  oi*cu- 
])ied,  the  ease  of  firing  and  of  regulating  the  feed,  the  suitability  for  workin>;  in  bat- 
tery, the  caiiability  of  long-continued  steaming  without  clsaning,  and  the  durability, 
will  be  adopted  in  the  coast-dufense  vessel  above  mentioned,  provided  that  the  price, 
which  must  bo  Htated  when  the  plans  are  submitted,  is  satisfactory  to  the  Navy  De- 
]>artiiient.  Such  boilers  as  appear  to  possess  merit  will  be  teste<l  by  the  Navy  De- 
partment, if  the  manufacturers  so  desire,  to  determine  which  is  the  more  saitable  for 
the  purpoHC.  Manufacturers  who  wish  their  boilers  to  be  tested  must  furnish  a 
bcMler  of  the  type  of  one  of  those  proposed  for  the  vessel  and  prepare  it  for  tost  either 
at  their  own  works  or  at  such  place  as  may  be  arranged  with  the  Department.  The 
exjMMisi)  of  the  test  of  the  accepted  boiler  will  be  borne  by  the  Navy  Department,  and 
tluj  cost  of  the  fuel  used  in  the  test  of  the  hecond  best  will  also  be  borne  by  the  Navy 
D(;partmeiit.  All  other  tests  must  be  at  the  expense  of  the  parties  offering  boilers 
for  competition. 

WiLUAM  C.  WHITXKT, 

Secretary  of  the  Xavif. 


('ircuhr  emhodijbuj  the  conditions  to  he  observed  by  persons  submitting  tuhulous,  secHonal, 
or  coil  hollers  for  competitive  test,  in  pursuance  of  the  Navy  Department  advertisement  of 
AHtjmt'Z^  Idrri. 

On  or  brforc  October  1,  1S>^H,  persons  who  wish  to  offer  boilers  in  competition  will 
furnish  oulliiio  phins  showing  the  boilers  in  place  in  the  vessel  for  which  they  ore  in- 
ti'iHled — a  blue-print  of  the  boiler  compartments  of  which  vessel  accompanies  this 
cin'ular. 

'riie  ijoil  or  sectional  boilers  must  be  designed  to  furnish  continuously,  nnder  forced 
draft,  with  ilne  ecofiomy,  at  leant  three-fourths  of  the  steam  necessary' to  work  triple 
c'Xpaii.sioii  iMigiiics  of  4.>!J(X)  1.  H.  P.,  at  1(>0  ptmnds  gauge  pressure. 

The  boilrrsniust  be  divided  eiiualiy  between  the  two  boiler  compartments.  They 
will  work  ill  connection  with  the  two  cylindrical  ret  urn-lire-tube  marine  boilers  shown 
on  th<i  blue-print. 

Ill  the  port  boiler  conipartinent  is  sliown  the  goni.Tal  arrangement  of  boilers,  blow- 
ers, etc.,  which  the  Department  prefers,  [two  Wartl  boilers  of  size  0,  No.  30,  being 
taken  as  examples.]  This  arrangement  of  this  or  of  any  other  type  of  boiler  is  not 
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imperative,  however,  and  may  be  changed  as  desired,  provided  that  tho  following 
conditionB  be  observed,  viz : 

(▲)  The  balkheads  of  the  boiler  compartments,  marked  AAA,  etc.,  can  not  be 
changed. 

(B)  The  cylindrical  retnrn-tube  marine  boilers  shown  can  not  be  placed  farther  aft 
than  their  indicated  position,  but  may  be  placed  not  more  than  2  feet  further  for- 
ward. 

(C)  Bdt  if  these  boilers  bo  moved  forward,  the  coal-bunker  bulkheads,  marked 
B  B,  must  lie  changed  so  as  to  retain  tho  same  coal-stowage  capacity. 

(D)  The  fire-room  hatch,  smoke-pipe,  and  passage-ways  to  engine-rooms  can  not  be 
changed. 

(■)  Provision  mnst  be  made  for  easily  getting  coal  out  of  tho  forward  and  after 
coal-bunkera  into  each  fire-room;  any  passages  for  this  purpose  between  boilers  be- 
ing not  leHs  than  3  feet  wide  and  6i  feet  high. 

(V)  Tliero  mnst  be  a  fresh-water  tank  in  each  boiler  compartment  of  sufficient  ca- 
pacity to  hold  water  enough  to  fill  the  coil  or  tnbnlous  boilers  in  that  compartment 
to  Mt fuming  level. 

(g)  There  ninst  l>e  sufficient  room  around  the  coil  or  tubulous  boilers  to  make  fuich 
repairs  as  are  likely  to  be  needed,  without  removing  any  bulkheads,  or,  to  any  great 
extent,  parts  of  the  boilers  themselves. 

(u)  There  mnst  be  sufiic lent  room  in  each  boiler  compartment  for  a  main  and  an 
auxiliary  feed-pump,  each  of  sufficient  capacity  to  feed  all  the  boilen*  in  the  compart- 
ment. 

There  mnst  be  noted  on  the  plans  submitted  tho  following  information : 

An*a  of  grate-surface. 

Arra  of  heating-surface. 

AVeight  of  boilers  and  fittings. 

AVeight  of  uptakes  and  boiler-seatings. 

Weight  of  water  in  boilers. 

Center  of  gravity  of  boilers,  etc.,  in  steaming  condition. 
Ih-oposed  rate  of  combustion. 

Proposed  rate  of  evaporation  per  pound  of  coal  from  and  at  212°  F. 
Total  evaporation  p«T  hour  from  feed-water  at  120^  F.  to  Hteam  of  160  pounds  gauge 
prcHsnre  which  will  be  guarantied. 

Fercentage  of  diynesH  of  steam  which  will  be  guarantied. 

There  must  uIho  bo  a  drawing  of  one  boiler  in  Hulficient  detail  to  permit  of  its  con- 
struction being  understood. 

IVreons  submitting  plans  mustjn  order  to  have  them  couHi<h*n'd,  submit  also  sealed 
proposals  for  furniHhing  tho  boilers  at  the  New  York  navy-yard  within  six  months 
after  r«.*ci*ipt  of  an  order  for  tho  same,  including  all  fittings,  complete  and  ready  to 
bo  erectetl  on  board  ship^  and  to  receive  steam,  water,  and  air  coiinectionH.  These 
bids  must  be  accompanied  by  speciticatioun  Htating  juHt  what  in  proponed  to  1u>  fur- 
nished.  These  bids  will  be  oi>ened  in  the  prewnco  of  coinpetitoFH  on  October  1,  IriS"^. 

After  an  examination  of  the  pluuH,  those  which  appear  feasible  will  bo  Hclccted, 
and  the  persons  offering  them  so  notified.  Such  competitors  as  then  wish  to  offer 
their  lioilcrs  for  test  will  be  requinul  to  do  so  within  thm*  months  from  dat«  of  no- 
tice. The  boilers  ofl'eml  for  test  mnst  Ik?  of  the  type  and  approximately  of  the  same 
size  as  those  shown  in  the  submitted  plana  and  intendiMl  for  the  vi^hhcI.  They  niUHt 
be  fitte<l  np  complete  lor  test  at  competitor's  expensi*.  For  each  boiler  two  tanks 
must  be  supplied,  each  of  sufficient  size  to  hoM  feed- watrr  for  at  least  15  minutes' 
steaming — one  for  a  measuring-tank  and  tho  other  to  feed  from.  AIho,  an  accurate 
platform-scale,  with  a  tank  of  almn  t.'>0  gal  Ions' ca  parity,  for  ealori  metric  tests.  Also, 
a  platform-scale  for  weighing  coal.  All  testing  instruments  will  be  pn)vided  by  the 
Niftvy  Department. 

An  evaporate  test,  of  not  less  than  24  hours' duration,  using  cloan  fri'sh  water,  will 
bo  made  at  the  rate  of  combustion  pn>posed  to  he>  iis<;d  on  board  tlu^  vessel,  all  feed- 
watrr  lieing  measured,  coal  weighed,  and  steam  tested  f«>r  drvness.  Steam  will  be 
kept  at  1(50  pounds  pressure  in  the  boiler  and  will  he  blown  off*  at  the  stop  valve. 

Boilers  which  give  good  results  in  evaporatum  will  bo  further  tried  by  being  sur- 
ronnded  by  walls  (rou^h  boanls  will  bo  sutlieient).  representing  the  adjacent  bulk- 
heads on  board  ship,  and,  thus  limite<l  in  room,  the  various  Joints  nf  the  boiler  will 
lie  made  and  unmade,  tubes  or  coils  taken  out  and  ]>ut  in,  etc.,  t«>  prove  th<it  repairs 
can  bo  properly  made  in  the  space  available. 

Satisfactory  proof  must  be  made  tli.at  the  boilers  can  be  worked  together  in  bat- 
tery and  in  connection  with  ordinary  marine  boilers. 

Tho  boiler  which,  after  the  above  specified  tests,  may  be  seleeted  as  the  best  for  the 
pnrpose  intended  will,  if  considen'd  necessary,  be  fun  her  subjected  to  a  test  to  show 
whether  or  not  it  will  work  satisfactorily  under  the  every-day  con«litions  existing  on 
bo«rd  ship,  with  snob  feed-water  as  is  obtainable  after  continued  steaming,  charged 
with  greaae,  etc.,  fh>m  the  engines. 
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SudicitMit  iiieiuis  ninst  bo  i)i'ovidcd  for  thoroughly  ulcauiiig  the  heating  sunaii's 
when  HHiu*;  dirty  coal. 
Tho  hoi  lorn  made  for  uso  on  hoard  ship  must  ho  of  domestic  manufacture. 
Either  Now  River  or  Goorgo's  Crcok  bituminous  or  anthracite  coal  will  bo  us4.'(l  in 

tho  tOBtS. 

William  C.  Whitxey. 

Secretary  of  the  Xary. 

Navy  Department, 

Washington f  i>.  C,  August  10,  1888. 

In  response  to  the  advertisement  tbe  followiug-nanied  firms  applied 
for  and  were  furnished  with  coi)ies  of  the  circular  and  a  blue  print 
showing  the  space  available  in  the  coast  defense  vessel: 


Naroo  and  uddreus. 


Ili'iiio  Suffty  lioilor  Company.  Saint  Ix>uis.  Mo. 
}I«*nvsliolVMiuinlartnriu>;()urnpan3',  Brintol,  It.  I. 
I.  MrK.  (.-liurto,  Wasliin«lou.  I).  C. 
William  I».  Patton.  Wa^liinjrton,  D.  C. 


Namo  and  nddresa. 


yational  Wator-Tubo  Boilor  Company,  New  Turk, 
N.  Y. 

.Taxsoa  P.  Withorow.  FittabarKh,  Pa. 
William  II.  Harrison,  Brain trco.  Majw. 


Miors  Coryi'll,  Now  Yoik,  X.  Y.  :  Aliondroth  &,  Uoot  Miuinfiutnrins  Comnanv,  K«v 
K.  K.  Iluhoitrt,  Ni^w  York.  N.  Y.  York,  N.  Y. 

W.  il.  IJutloy,  Xfw  Y«)rk,  N.  Y.  ;  Van  Zile.  MacCormack  A  Co..  Albany.  X.  Y. 

Frank  1\.  Kiu^,  WuMliinmon,  D.  0.  i  Kloctrio  Novelty  Worka,  Baltimore,  Md. 

John  Wooil,.ir.,  C'on:*h<)lio(;kon,  Pa.  .lohu  Wilson,  New  York,  N.  Y. 

John  A.  Sv('tlb«'rir,  Washiu^rton.  1).  C.  j  Daniel  W.  Kelloff,  Anbnm,  N.  Y. 

('hailcM  Waid.  Chadcston.  \V.  Va.  P.  F.  Dnndon.  San  Francisco.  Cal. 

William  Co\vl(>M.  Now  York.  N  .  Y.  ,  Uobonstein  MmofilOtarine  Company,  Newark, 

J.  W.  Waltera  &  Co.,  Now  York,  N.  Y.  '     N.  J. 


Of  these,  thefollowiiij^  submitted  designs: 

llohcnstein  Manufacturing  Company,  i^ewark,  N.  J.  Two  batteriesi 
each  of  four  sectional  coil  boilers,  having  a  total  grate  surfkce  of  208 
square  feet  and  a  total  heating  surface  of  14,()0l)  square  feet.  Total 
weight  of  boilers,  including  water  and  littings,  72.4  tons.  Bid,  $60,000 
for  the  boilers  litted  in  ship. 

John  A.  Svedbei'g,  Washington,  D.  C.  Four  coil  boilers;  total  crate 
surlaee,  L*0()  sipiaro  loet ;  total  heating  surface,  7,377  square  feet.  Total 
weight,  inc^luding  water  andiittings,  fiO  tons.   No  bid. 

Frank  I>.  King,  Washington,  1).  0.  Four  segmental  water  tubular 
boilers;  total  grate  surface,  17(5  square  feet;  total  beating  surface,  8,824 
square  I'eet.  Total  weight,  including  water  and  fittings,  94.9  tons.  Bid, 
j<0,5(M)  for  each  boiler. 

(.:liarles  Ward,  Clnirleston,  AV.  Va.  Four  sectional  boilers;  totalgrate 
surfatte,  2 1 2  s(i uare  feet ;  total  heating  surface,  8,036.  Weight,  including 
water  and  littings,  (>()  tons.    IJid,  $20,900. 

F.  C.  &  A.  K.  Jvowland,  Xew  Ilaven,  Conn.:  Ten  Belleville  boilers, 
arranged  in  two  batteries,  designed  for  4,800  1.  U.  P. ;  total  grate  aur- 
i\\v.e,  MO  s«iuare  feet;  total  heating  surface,  10,010  square  feet;  total 
weight,  including  waier  and  littings,  141  tons.    No  bid. 

William  Cowks,  New  York :  Four  boilers ;  total  grate  surfac^e,  212 
s(iuare  feet;  total  luxating  surface,  7,820  square  feet;  total  weight,  in- 
cluding water  and  fittings,  53.28  tons.    Bid,  85,050  for  each  boiler. 

William  Cowles,  New  York:  Four  boilers;  toUil  grate  surface,  212 
square  feet;  total  heating  surface,  8,450  square  feet;  total  weight,  iu- 
eludiiig  wjiter  and  fittings,  51.92  t(ms.    Bid,  $6,450  for  each  boiler. 

L'nion  Iron  Works,  San  Francisco:  Design  of  E.J.  Moore  for  sec- 
tional boilers,  but  not  in  conformity  with  the  requirements  of  the  circu- 
lar.  No  bid. 

John  Wilson,  New  York:  Cut  of  coil  boiler.  No  adaptation  to  the 
coast  defense  vessel.  No  bid. 
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Besides  these,  D.  Davies,  of  Cruiulin,  England,  submitted  cuts  of  a 
lK>i!er  patented  by  him. 

Owing  to  the  pressui-e  of  other  business,  no  decision  has  yet  been 
rt*aehed  as  to  which  of  these  boilers  will  be  tested. 

EXPERIMENTAL  WORK. 

During  the  past  year  some  experimental  work  has  been  done,  princi- 
pally in  the  way  of  testing  material  and  inventions  offered  by  manufac- 
turers. 1  have  selected  some  of  the  more  important  work,  such  as  is  of 
general  interest,  and  ])resent  in  an  appendix  synopses  of  the  reports  of 
the  olUcers  appointed  to  make  tlie  various  testa.  These  tests  were, 
biiefly,  as  follows: 

A  test  of  a  Bi'Ueville  boiler  on  board  the  yacht  Shearwater,  which 
was  kindly  put  at  the  disposal  of  the  Bureau  by  the  owner,  J.  M. 
Forbes,  esq.  This  is  a  boiler  which  is  but  little  known  in  this  country, 
although  in  extensive  use  in  France.  The  test  was  made  to  ascertain 
the  evaporative  power  and  the  dryness  of  the  st^am.  The  boiler  was 
not  fitted  with  apparatus  for  forced  draft,  and  its  efficiency  when  so 
worked  could  not  be  ascertained,  but  it  showed  a  very  good  result,  as 
will  be  seen  from  the  appended  report,  when  worked  under  natural 
draft. 

A  new  style  of  boiler  made  by  the  Ilerreshoft'  Manufacturing  Com- 
pany was  tested,  not  only  to  ascertJiin  its  ])erformance,  but  to  find 
whether  it  could  be  easily  oi)erated  by  the  ordinary  firemen  in  whose 
hands  it  is  fivquenlly  necessary  to  i)lace  our  steam-launch  machinery. 
The  necessity  of  the  employment  of  more  than  ordinary  labor  for  its 
niaoagement  was  one  of  the  di-awbacks  of  the  old  Ilerreslioll*  boiler,  and 
this  having  finally  been  recognized  by  the  makers  led  to  a  new  design. 
As  the  report  shows,  the  boiler  i>erformed  well  anil  <lid  not  need  the 
constant,  slvillful  attentu»n  whieh  was  necessary  with  the  old  form.  The 
boiler  was  not  arranged  f<u'  high  forced  draft  and  was  consequently 
tested  with  a  moderately  forced  combustion  only. 

Another  boiler  teste<l  was  a  siniill  coil  boiler  using  nai)htha  as  a  fuel, 
built  by  the  IIohenst<»in  Manufac^turing  Company,  of  Newark,  X.  J. 
Although  this  boiler  was  a  very  small  one,  the  results  are  of  interest  as 
additional  data  on  the  evaporative  powers  of  nai>htha. 

Upon  the  comi)h»tion  of  the  r(»i»airs  to  the  Sicatara  at  the  Portsmouth 
(N.  U.)  navy-yard,  a  stories  of  boiler  tests  was  made  to  as<;ertain  the 
evaporative  efficiency  under  forced  draft  with  and  without  circulating 
plates  in  the  boilers  to  separate  tiie  upward  and  downward  currents. 
These  plati^s  had  been  fitted  in  all  the  boilers,  but  Avere  removed  from 
one  for  the  purposes  of  the  tests.  The  results  proved  the  value  of  the 
use  of  the  circulating  plates,  as  will  br*  seen  by  reference  to  the  ap- 
pended report.  Drawings  are  also  appended,  showing  the  arrangement 
of  circulating  plates  in  th(»  boilers  and  the  furnace  fittings  usihI  with 
the  closed  ash-pit  system  of  fonred  draft. 

A  very  interesting  test  of  a  fleviee  for  burning  ])etr()leum  was  made 
on  a  locomotive  fitted  up  by  the  IVtroleum  Fuel  ami  Motor  Company, 
of  AVashington,  I).  C.  The  api)aratus  was  very  successful,  and  the 
evaporative  results  are,  I  believe,  the  best  on  record.  Drawings  of  the 
appliances  used  for  burning  the  petroleum  are  ai)pended  to  the  report. 

A  report  is  also  ai>pende(l  of  tests  made  on  small  oscillating  engines, 
which  the  Bureau  now  uses  for  <lriving  blowers  an<l  centrifugal  pumps 
io  steam-launches.  The  engine  used  is  hardly  more  than  a  toy,  being 
only  10  inches  in  height,  and  occupying  about 5  by  7  inches  floor  space. 
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Tliese  engines  were  built  under  the  direction  of  Chief  Engineer  G.  P. 
Kutz,  at  the  Mare  Ishmd  navy  yard,  and  a  pattern  modified  by  the 
Bureau  is  now  being  put  into  several  of  the  new  laanches.  The'testa 
are  interesting  as  showing  at  what  high  si)eeds  these  very  simple  engines 
can  be  driven  without  difficulty.  The  highest  speed  noted  in  the  ap- 
pended report  is  only  about  2,100  reyolutions  per  minute,  but  a  speed 
of  3,200  revolutions  per  minute  has  been  reached  with  one  of  these  little 
motors. 

The  Bureau,  being  desirous  of  finding  whether  either  of  the  kinds  of 
steam  engine  indicators  used  in  the  service  had  any  advantage  over  the 
other,  invited  the  manufacturers  of  the  indicators  to  submit  instruments 
for  test.  The  method  of  test  adopted  by  the  Bureau  was  designed  to 
show,  principallj',  the  regularity  or  otherwise  of  the  indicator  sc^ales. 
and  the  retardation  of  the  indicator  pencil  by  the  friction  of  the  various 
I)artR  of  the  instrument.  As  will  be  seen  by  the  report  of  the  tests  and 
the  accomi)anying  diagrams,  both  of  the  instruments  gave  very  good 
results,  and  the  difference  in  their  performance  was  very  slight. 

The  Bureau  is  often  called  upon  to  test  anti-friction  metsils  which 
iire  presented  for  its  consideration,  and  in  each  case  tests  these  metals 
in  competition  with  the  best  previously  known,  both  metals  being  testetl 
on  the  same  max;hine  so  as  to  eliminate  errors  as  far  as  possible.  Many 
of  the  metals  tested  prove  to  be  either  worthless  or  no  better  than 
those  in  use.  A  metal  known  by  the  trade  name  of  "  IMagnolia  MetaF 
has,  however,  been  lately  tested,  which  has  given  such  gootl  results 
that  a  report  of  its  test  is  here  appended.  The  name  of  the  metal 
against  which  it  wiis  tested,  and  which,  although  an  excellent  metal, 
came  out  second  best,  is  omitted  for  obvious  reasons. 

Tests  of  the  strength  of  aluminum  bronze,  specimens  of  which  were 
furnished  by  the  Cowles  Electric  Smelting  and  Aluminum  Company, 
were  made  at  the  Watertown  Arsenal  under  the  supervision  of  an  officer 
detailed  by  the  Bureau.  The  appended  report  of  results  of  the  test 
shows  the  metal  to  be  a  valuable  one  where  a  non-oxidizable  metal  of 
great  strength  is  required.  The  Bureau  has  had,  however,  no  exi>eri- 
(M)ce  with  it  in  large  eastings  until  quite  recently,  when  two  unsuccess- 
I'ul  attempts  were  made  to  cast  a  propeller  of  this  metal  for  the  gun-boat 
Petrel^  both  castings  having  been  condemned  on  account  of  blow-hole». 
IL  is  probable,  howc^ver,  that  the  failures  were  due  to  a  want  of  experi- 
en<M^  in  making  large  castings  of  this  metal,  iis  it  has  heretofore  been 
used  in  comparatively  small  castings  only.  It  is  to  be  hoped  that  the 
necessary  experience  in  casting  will  soon  be  gained,  as  the  metal  is  of 
undoubted  value  when  good  castings  are  obtaineil. 

Another  metal  which  has  shown  itself  to  be  a  valuable  material  is 
the  bronze  made  by  the  Deoxidized  Metal  Company  of  Bridgeport, 
<  )onn.,  a  rei)ort  of  tlie  test  of  which  is  a])pendcd.  The  company  claims, 
however,  to  be  able  to  furnish  a  much  stronger  metal  than  that  tested: 
tlu^  test  sj)eciinens  having  been  made  of  a  composition  specified  by  the 
]>ureau,  and  not  that  preferred  by  the  makers.  The  Bureau  wished, 
liow(»ver,  to  test  a  bronze  having  exactly  the  same  composition  as 

navy  bronze",  exce])t  that  the  ingredients  had  been  subjected  to  the 
<le  oxidizing  process  of  the  above-mentioned  company,  so  that  the  two 
bronzes  could  be  directly  compared. 

Tests  WW  aboe.t  to  be  made  to  ascertain  the  casting  qualities  of  this 
metal. 

All  the  above  nirntioned  tests,  except  those  of  the  8icatara?s  boileis 
and  the  small  blower  engines,  were  made  at  the  expense  of  the  parties 
submitting  the  articles  to  be  tested  \  the  Government  being  pat  to  no  ez- 
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pense  except  for  traveliug  expenses  of  officers  and  transportation  of  in 
Btrameuts.  The  iuformatiou  gained  is,  however,  not  only  of  value  to 
the  Goverument  but  to  the  public  at  large.  Moreover,  the  tests  were 
made  by  engineers  temporarily  taken  from  other  duties,  and  not  by 
those  specially  detailed  for  such  work.  A  great  deal  of  experimental 
work  should  be  done,  especially  in  the  way  of  high  combustion  and 
rapid  evaporation,  the  proportions  of  triple  and  quadrni/ie  expansion 
eDgines,theproportiou8ofhighspeedscrewpropellei's,etc.,thecostof  the 
resnlts  to  be  so  obtained  being  infinitesimal  compared  with  the  value  of 
the  knowledge  to  be  gained.  1  would  recommend  that  an  experimental 
board  of  engineers  be  appointed  for  such  purpose,  and  that  an  appro- 
priation be  asked  to  defray  the  expenses  of  investigations  looking  to 
the  increase  of  efficiency  of  naval  machinery  of  all  kinds. 

ESTIMATES  OF  APrROPRIATlONS  REQUIRED. 

I  would  call  attention  to  the  fact  that  every  cent  of  the  amount  that 
I  have  estimated  for  the  coming  year  under  the  appropriation  "steam 
machinery"  will  be  needed,  and  I  am  not  entirely  satisfied  that  I  shonld 
Dot  have  asked  for  more.  The  appropriations  have  been  decreased 
every  year  lately  without  a  corresponding  decrease  in  the  necessity  for 
expenditures. 

The  appropriations  under  the  head  of  "steam  machinery'^  for  the  past 
few  vears  have  been  as  follows: 


•Date.  Amonnt  Date.  I  Amount. 


Year  rndiii;;  June  .10— 

11*1  

lN*l   



wta.  


I 

.  Yoar  omliuK  Juno  30— 

I  $1,200,000  I   

I    J,(KH),0(K)  .  ISAM  

DL'h.<H>0  .  18Sl>  

9.'*U,(MM)  : 


f  Tns,  ono 

(iO.">,  OdO 


From  this  it  will  be  seen  that  in  seven  years  the  approi>riation  has 
been  decreased  just  about  one-half.  During  that  period  a  number  of 
vessels  have  been  sold ;  but  the  amount  of  ma(*lnnery  to  be  repaired, 
preserved,  and  renewed  lias  not  (h^creased  in  anythin<j  like  the  ratio  of 
reduction  of  the  appnipriations.  In  fact  the  machinery  of  a  number  of 
vessc»ls  which  were  built  between  the  years  1S72  and  ISTS,  upon  which 
very  little  has  been  exi)ende(l,  are  now  Just  bejjinnin^j:  to  need  extensive 
repairs.  Kairli  year  repairs  which  should  have  been  made  have  laid 
over  until  the  next  years  appropriation  became  available.  Work  thus 
laccumulates  from  year  to  year,  machinery  beinpj  temporarily  patched 
up  which  should  be  \ml  in  gofxi  condition.  As  an  illustration  of  this  I 
may  cite  the  case  of  the  Kssda-,  whoso  old  boilers  were  patched  up  be- 
fore her  present  cruise,  when  new  boilers  were  really  needed,  simply 
because  of  a  seaicity  of  funds.  TIi<»  consequence  is  that  this  vessel  has 
beeu  a  ^Hame  duck nearly  all  the  present  cruise  on  the  Asiatic  sta- 
tion, and  would  i)robably  fail  if  needed  suddenly  on  any  service  where 
fall  R|>eed  would  be  recpiired. 

There  are  two  tliiu^^s  which,  1  have  no  doubt,  to  some  extent  influence 
the  Con;;ressional  corn»nittees  in  annually  reducin^:  tlu^  a))propriati,)ns: 
First,  there  is  j^enerally  a  balance  left  at  the  end  of  the  y(»ar,  whic^h, 
they  arpfue,  was  unneeess.uily  appropriatiMl ;  and  secondly,  if  wo  ;;et 
alonj;  On  a  certain  amount  one  year,  we  should,  by  the  exercise  of  jjreater 
economy,  be  able  to  get  along  with  less  the  next  year.   As  to  the  bal. 
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ance  at  the  end  of  the  year,  we  must  either  have  a  balance  or  a  defi- 
ciency. While  we  have  stations  scattered  all  over  the  face  of  the  earth 
where  expenditures  are  constantly  being  made,  it  is  imiK>ssibIe  to  regu- 
late the  expenditures  with  such  nicety  as  to  make  both  ends  meet  ex- 
actly at  the  end  of  the  year,  and  it  is  better  to  be  on  the  safe  side  aud 
avoid  a  deficiency.  It  will  be  noticed  that  the  balance  on  hand  at  the 
end  of  the  last  fiscal  year  is  larger  than  usual.  This  is  duo  to  the  fact 
that  certain  materials  which  were  needed  were  not  purchased  until  close 
to  the  end  of  the  year,  when  we  knew  about  how  much  money  could  be 
used  without  causing  a  deficiency.  A  delay  of  a  few  days  in  placiu? 
some  of  the  orders  made  it  impossible  to  pay  for  the  material  out  of 
last  yearns  appropriation,  and  it  will,  in  consequence,  have  to  be  paid 
out  of  this  year's.  As  to  greater  economy,  L  can  not  see  how,  under 
existing  circumstancer>,  the  expenditures  can  be  reduced.  An  examiuii- 
tion  of  the  records  and  correspondence  of  the  Bureau,  showing  how  we 
are  obliged  to  exercise  the  greatest  care  in  order  to  make  both  eudd 
meet,  will  convince  any  one  of  this  fact. 

There  are  more  vessels  now  undergoing  necessary  repairs  than  at 
any  one  time  for  several  years  back,  while  several  vessels  now  on  for- 
eign stations  will  need  thorough  overhauling  with  new  boilers  dnrinf; 
the  i)resent  year.  It  is  almost  certain  that  a  number  of  vessels  will 
have  to  be  laid  up  towards  the  end  of  the  year  waiting  for  the  next 
year's  appropriation  to  become  available. 

The  ai>propriations  which  I  have  asked  for  to  purchase  now  tools  for 
navy -yards  are  strongly  recoihmended ;  also  the  appropriation  for  ex- 
perimental puri)oses,  the  necessity  for  which  I  have  elsewhere  noted. 

My  estimate  of  $2,100,000  for  construction  of  new  machinery  under 
the  head  of  "increase  of  the  Kavy",  was  based  on  the  following  calcu- 
lations: 

The  vessels  now  building  and  authorized  are  as  follows : 


I 


Name. 


When 
aathurized. 


Charlenton   Mar.  3, 1885 

York  town  I  do  

Pctivl  ....do  

BaltiiQoio  I  Aujr.  3, 1880 

Maiui)  I — flo  

TrxaH  '  do  

Vf8iiviu8  '....do  

Ton)0(lo-l)oat  '  do  

Doiihlr-turroU'd  luouitora  (for  fomplt*-  ....  do 
tion). 

Xowuvk  , 

PhilHdolphiik  

San  Francitico  

1)«Duiii^tou  

(yOucord  , 

Floating;  batteries,  oto  , 

Cniiner  of  7,r»0«l  tons  

("niiHor  of  ft.UOO  toua  , 

UriiiM-r  of  3,0U0  tona  , 

Do  

Crnisor  of  2.00()  tons  j  do 

1)0   do 

Do  )....do 

l*ractico  Htcanior  I  do 


When  to  be 
completed. 


Nov.  20, 1R88 
May  'JO,  1H*»H 
Dw.  22,H<«7 
Nov.  20, 1^88 


Contract 
price. 


$].  017.  fiOO 
ATM,  (KJO 
247.000 
1,325.000 


Unit  to 
coat. 


Mav  20, 1888 : 
Juno  l.ltjSt). 


350.000 
82,750 


Mar.  3.  1887 

...  do  

...do  

...do  

...do  

...do  

S«*pt.  7, 1888  ' 

do  1 

do  

do  I 


Oct.  27, 1889 

...  do  

Ol-L  20, 1889 
May  15, 1880 
 Vlo  


1,248,000 
1,350,000 
1,428,000 
490,000 
400,000 


$1,100,000 
520.000 
275.  OUO 
1.500.000 
2,500,000 
:!^500.U00 
350.000 
100,000 
3,178,046 

1,300,000 
1,800,000 
1,600,000 
650,000 
650,000 
2,000.000 
3,500.000 
1.800.000 
1,100.000 
1,100.000 
700.000 
700.000 
700,000 
200,000 


8,483,250  I  20,283^000 


Kefer- 
enc  o  u» 
appropn- 
atioDK. 


ACF. 
ACV. 
ACK. 
B(3F. 
BCF. 

i«:f. 

IJCF. 
BCF. 
BCF 

BF. 

DF. 

DP. 

DF. 

DF. 

£F. 

F. 

F. 

F. 

F. 

F. 

F. 

F. 

G. 


The  letters  in  the  last  column  refer  to  the  following  appropriations: 
The  appropriations  thus  far  made  for  these  ve^sscls,  exclusive  of  appro- 
priations for  armor  of  vessels  building  in  navy-yards,  vessels  for  coast 
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defense,  etc.,  are  as  follows,  tbe  reference  letters  showing  for  which  of 
the  above  vessels  the  various  amounts  are  available : 

A.  Mar.  3,  lfe85.  "Increase  of  the  Navy"   Sit 895, 000 

II.  Ang.  t),  18S().  **Iucrtia8e  of  the  Navy  ;  vi^sseU  and  monitors''   2,500,000 

C.  Mar.  3|  IddT.  ^'Increase  of  the  Navy;  monitors  and  vessels  autliorized 

by  the  acts  of  March  3,  l«ri5  antf  August  3,  18SG  "   2, 420, 000 

D.  Mar.  3,  1887.  ''Increase  of  the  Navy;  gun-boats  and  cruisers  "   1,500,000 

£.  Mar.  3, 18d7.  ''Increase  of  the  Navy;  vessels  for  coast  and  harbor 

defense"   1,000,000 

F.  8ept.7y  1888.  ''Increase  of  t}ieNavy;  construction  and  steam  machin- 
ery"  3,500,000 

O.  Sept. 7,  1888.  "Increase  of  the  Navy ;  steel  iiractice  vessel "   200,000 

Total   13,075,000 

From  this  should  bo  deducted  E  and  6,  as  they  are  for  siieciiic  purposes, 

a^  not  available  for  vessels  generally   1, 200, 000 

11,815,000 

Abo  deduct  the  following  amounts,  which  are  included  in  B : 

For  experimenting  wtth  torpedoes,  etc   $75,000 

For  improving  navy-yard  plant,  etc   150, 000 

  225, 000 


11,590,000 

To  the  i--ontract  prices  of  vessels  now  building,  or   4>S:>,250 

Must  be  added  for  expenditures  outside  of  contract,  for  pre- 
liminary expenses,  inspection,  trial,  equipment  and  outtit, 

etc.,  not  less  than  8  per  cent   678, 660 

There  must  also  bo  added  the  premiums  to  be  paid  for  increased 
ape€!d  and  h(»rse-power,  which  may  be,  if  expectations  are 
realized,  as  follows : 

Charleston   $50,000 

Yorktown   50,0(K> 

Petrel   10,0iK) 

Baltimore   175,  IKK* 

Newark   50,00<j 

Philadelphia   100, 0U() 

San  Francisco   100,  m) 

Uenuington   5, 000 

Concord   5,0l>0 

  5 15,  (M)0 

  9,700,910 


heaving  available   1,  Ks:i,  o<h» 

Jndftcing  from  the  estimates  forvessrls  now  building,  it  may  br  said  tlj.it, 
ruiighly  Hpt*aking,  this  amount  will  be  oxpeu(l<Ml,  two-thirds  for  liulis 
auu  one-third  for  machinery ;  thus  leaving  for  machinery,  in  round 

numlwrs   027.000 

From  this  deduct  th«^  amounts  that  may  be  expended  on  the 
J/ainr,  TexaSt  and  Monadnockf  for  machinery,  during  the  cur- 
rent year,  as  follows : 

Maine  and  Texas   8H»0,  (K)0 

Monadnock   ^-o.iMm 


lS(),U(MI 


Hn,0f)(» 


Leaving  a  possible  balance  at  the  end  of  the  current  year   -117,  (XH) 

Th^  cost  of  machinery  of  vessels  not  yet  undi*r  contract  may  Iw  esti- 
mated, in  round  numbers,  as  follows  : 

Maine  and  Texas   I,0n0,000 

Monadnock   22(»,(mm» 

Six  tugs  (Hubniilted)   1:><»,0(H) 

Crniaer  of  7,5(i0  tons   7<K>,  m) 

Croiser  of  5,:M)U  tons   OtM).  no » 

Two  cruisers  of  3,000  tons   tMMJ.tioo 

Throe  cruisers  of  2,000  tons   1 . 05c>,  m) 

4,620,000 
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This  will  not  all  be  expended  in  one  year,  and,  supposing  no  work  to 
be  done  on  the  vessels  authorized  by  the  act  of  September  7, 188JS. 
except  in  the  way  of  preparation,  during  the  present  fiscal  year,  then- 
would  be  required  during  1889-'90  the  following  portions  of  the  sums 
above  estimated : 


Maine  and  Texas,  one-half   $:>00.0(H» 

Mouadnook,  two-thirds   IW.tHHi 

Six  tags,  all   loO,lkH» 

Cruiser  of  7,500  tons,  two-fifths   280,li0.i 

Cniiserof  5,300  tons,  oue-half   300, 

Two  cruisers  of  3,000  tons,  one-half   45(». 

Three  cruisers  of  2,000  tons,  two-thirds   700,  IHM> 


Probable  expenditui-e  in  1889-*90    2,5^0,01^1 

From  which  deducting  the  possible  balance  at  the  end  of  the  present  fiscal 
year  ($447,000),  leaves  to  be  appropriated  for  njaohiuery  of  new  vessels  * 
already  authorized,  and  for  the  six  tngs  submitted,  in  addition  to  ma- 
chinery for  such  additional  vessels  as  may  be  authorized   2, 0i)3,0(H) 

Or,  in  round  numbers   2,100,000 


I  have  the  honor  to  submit  herewith  the  estimates  for  appropriations 
lor  this  Bureau  for  the  fiscal  year  ending  June  30,  1890. 
Very  respectfully, 

Geo.  W.  Melyillk, 

Chief  of  Bureau. 

Hon.  W.  C.  Whitney, 
Secretary  of  the  Navy, 


Estimates  of  appropriations  required  for  the  service  of  the  fiscal  year  ending  June  30, 1890 
bff  the  Bureau  of  Steam  Engineering,  Navy  Department, 


Detailed  objecta  of  ezi>e]iditure,  aod  explanations. 

EBtimated 
amount  which 

▼Ulbe 
required  for 
each  deUiled 

object  of 
expend!  tareb 

Amonnt 
ftppropriated 

for  the 
current  fljical 
year  endinc 
June  SKI,  1W9l 

BTEAM  MACHINERY. 

For  completion,  ro]>air«.  and  preBervation  of  macMncry  and  boilers  of 
naval  vortHolH,  tnfiti,  luunches,  and  torpedo-boats,  including  cost  of  new 
boilers  and  auxiliary  machinery  ;  labor  in  uavy-yards  and  on  foreifsn 
HtationH;  pnrcharto.  handling;,  and  preservation  of  materials  and 
fltoroH;  pnir.haHo,  flttiu;;,  repairs,  and  prettervation  of  machinery 
and  tonlH  in  uavy-yurdH  and  stations;  running  yant  enji^nes ;  for  inci- 
dontal  rxp»Mi»es,  Hurh  aa  foreign  postage,  telegrams,  advertising,  freight, 
photographing,  <lranghting,  books,  plans,  models,  stationery,  instru* 

$800.  oca  00 

1605.000.00 

CONTIXfJEXT. 

For  contingoncios,  drawing  materials,  and  instruments  for  the  draaght 

1.000.00 

1,000.00 

CIVIL  ESTAnLIBHMEXT. 

Xavy  yard,  Portsmouth.  N.  II.: 

('It.rk  to  dupartnieut,  pcr  annum  (act  September  7, 1888)  $1,200 

1,800.00 

3,000.00 
1.2M.0O 

Xavv-yanl,  Brooklyn.  X.  V. : 

(Mfi  k  to  d(>pnrtin('nf,  ])er  annum  (act  September  7,  1888)   1,400 

Navvyard.  Loagu»»  Inland,  Pa.: 
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Detailed  oVJcctt  of  expenditure,  and  explanations. 


CIVIL  Et>TAnLI8HMKXT. 

2f*vv-yard.  Norfolk,  Va. : 

Clork  to  department,  per  annum  (act  September  7, 1888)  $1, 300 

One  mt^aeuKer,  ptr  annum  (tiamtt  act)   <KH) 

One  wi  iter,  per  annum  (submitted)   1,  OUO 

^ar j-yard,  Pensacola,  Fla. : 

Xhie  writer,  per  annum  (act  September  7, 1888)   1, 000 

2ravT-yanl,  Mare  Inland,  Cal. : 

Olnrk  to  department,  per  annum  (act  September  7, 1888)   1, 400 

Oda  writer,  per  annum  (name  act)    1, 000 

One  neHeneer,  per  annum  (aame  act)   600 


8ALAKI£8. 

Chief  clerk  (act  July  11,  IS&i)   $1. 800 

One  dfrk  of  cImbh  two  (samo  act)   1, 400 

One  vierk  of  cIom  ono  (tuime  act)   1, 200 

One  aaiiiiitaut  mcsHen^r  (same  act)   720 

Two  laborers  (same  act )   1, 320 

DUAUGHTIXG-COOM. 

One  chief  dranRhtsman  (act  July  11. 1888)   2, 250 

Odo  chief  draii^btsman.  incn^u  (nubmittod)   250 

One  di-aufL htsman  (act  J uly  1 1, 1888;   1, 400 

One  dniu}:ht8miin  (Humo  act)   1, 000 

One  draii>;btsman,  increase  (submitted)   200 


Estimated 
amount  wbicb 

will  be 
reouired  for 
each  detailed 

object  of 
ex]>enditttre. 


$2,900.00 
1,000.00 

3, 000.00 


12,900.00 


6,440.00 


5.100.00 


Amount 
appropriated 

fur  tlie 
current  fiscal 
year  endini; 
June  3u,  18»^0. 


fl7.<H)0.C 


1.NCBEA8K  OF  TIIF.  VAVY— hTKAM  MACHINERT. 

On  aceunnt  of  the  steam  macliinory  of  new  ships  heretofore  or  hvreafler 
authorized  by  Cou;;ros.H  (submitted)  


IMI'ROVEMENT  OF  TIIF,  PLANT  AT  TlIK  XAVV-VAUI*.  XEW  YOKK. 

Extra  t<M>lrt  n'ipiiied  to  put  the  yard  iu  cdnditiou  for  building  and  repair- 
ine  m<Hlem  iiiuiiue  niuchiuery  witli  eeoiioiiiy  nud  disiiateii.  incliidinK 
iraveiini;  eruiie  in  finindry  uiul  in  iii<w  boiler-sho]>,  aim  a  000-tou  i»rov- 
in^  and  tentin;;  inuchine  (\uliriintei1)  s  


11, 540. 00 


2, 100, 000. 00 


iMi'i:ovr.Mi:N i-  or  7 mi:  im-vnt  ai  mik  navy  vai:i».  X(»i:i-«»i.k,  va. 

Extra  tn(»N  reqiiiieil  to  put  tlie  >;iTd  in  rnii(Mion  tor  bnildini;  and  repuir-  ■ 
inie  iMfMbTU  niariue  in.u-liineiy  willi  e«  nnomy  iind  dispatch,  uirliidintf  | 
inipioveiiifntri  in  liundlin;:  Mi.u-iiiiiery,  and  iu  ttiu  boilei-m  kinu  pi  ut  ■ 
(sniiiiiitteib   ! 

iiiruovi:ME.NT  OK  Tiif:  I'l.AM  AT  Tin:  navy-yakii,  m\kkim.am>.  tal. 

Extra  tooN  reouired  to  put  tlio  y»rd  in  c<*iirlition  I'nr  bnil(lin<:  and  repulr- 
inic  miKli'm  inariue  inaeliim-rv  witli  eronoiny  and  di'<p.itrli.  inrliidiiii;  ' 
improvonients  in  boili  i -niakiii;:  )ilant.  inipii>vi  d  mai  liine  ttioU,  etc. 
(submitted)  


i.xn'i:iMr.NrAi.  vvva  <  .■*r.'*. 


For  invest i;;ationi*  with  a  vii-w  to  Inrifa-iui:  thi-  •■lliei«  iji  y  i»f  naval  ma- 
chini*ry  in  the  malt«N*  ot'econoii'.y.  lii:hiiii><t.  nun  axt  d  ]Mi%\-<'r.  by 
aysteniatic  experiinentM  u  itli  vaii'tiiis  kiiitls  d  impiovid  ^teaiii  cem  ru- 
tors,  enctnes.  foieed-ilrat'i.  pTo|ii-lli  i-t.  ini<t«-ii.il'«  ol'  ennHti  M-iitin.  and 
such  other  exiK'rinienial  work  in  ci-iiiiiciiDn  witli  mai  hini-ry  an 

may  be  found  expedient,  inrliiuiu;;  jtiiicliu.Hi'  of  matt  i  UU  (.-^iibniitii-d) 


155, 000. 00 


CO,  OUO.  OU 


55,  OOU.  00 


25,OC0.00  . 


11, 090. 00 


'J95,  UUO.  00 


11294— N  88  23 


APPENDIX. 


in: POUT  OF  A  BOAlil)  OF  r.  .S.  yAT'AL  FXO INKERS  ON  THE  BELLEVILLE 
KOILFli  OF  Tin:  STFAM-YACIIT  SHEARWATER,  AT  WOOD'S  BOLL 
MAcsS.,  NOV  EM  BE  II,  lt<^7. 

Ill  f>be(lience  to  tlio  onltT  «»f  the  Navy  Do]iurtniCQt  of  tbe  28th  of  October  ultimo, 
and  in  ucconlanci)  with  thu  iD.structiouH  of  the  Bureau  of  Steum  Engineering  of  the 
41  h  inntant,  we  havo  nindo  a  carol'nl  tent  of  the  Belleville  boiler  of  the  steam-yacht 

Shearicattrf  and  snbinit  the  following  report : 

DESCi:il»TIOX  OF  TIIK  VESSEL. 

Thtj  Shtancater  is  a  stoul  yacht,  built  according  to  the  design  of  Mr.  Edward  Bur- 
j^t'Ks  lor  Mr.  J.  M.  Korbes,  ol"  Mill  on,  Mass.  The  engine  was  designed  aud  both  hull 
and  engine  built  by  the  Atl.intic  Works,  of  East  Boston,  Mass.,  Mr.  Jainea  T.  Boyd, 
cnginei'r  and  ^<nlHM-intt•n<lcut.  The  boiler,  with  its  attachments  complete,  was  built 
at  tiie  Belleville  Works,  St.  Denis,  France,  and  imported  for  this  vessel. 

The  ]»rincipal  i)artieular<«  ol'  the  hull  afe  as  follows:  Length  over  all,  129  fe<^t; 
len;(th  on  load  water-]in<\  lOH  feet;  beam,  mohled,  17  feet  11  inches;  depth  from  top 
of  keel,  10  feel ;  crown  of  deek, inehes;  draught  of  water,  6  feet  G  inches;  displace- 
ment, 115  tons;  luidr^liip  section,  08  square  feet;  overhang  at  stem,  feet;  stem, 
v<'rtieal  above  water-liiu;;  bar  keel  of  rolled  iron,  5}  by  1^  inches ;  stern-post  and 
rudtb'r-post  forged  in  one  pi(*e(%  with  section,  5}  b^*  "i^  inches;  stem,  rolled  iron,  &| 
Ity  H  inehes;  tiie  IVanu's  are  spaced  'Jl  inchi^s  between  centers,  and  are  of  angle  iron 
~i  by      by  inehes. 

Flo(U-s  aVe  in  one  ])ieee,  i:>  in(rll(^s  deep  by  ^  inch  thick  under  the  engine;  revene 
angle  irons,  \>  hy  *J  by  ^  inehes;  keels^ui  on  top  of  lloors,  7^  by  f  inch  platea,  with  3 
by  "2^  by  ineh  angics.  The  plating  is  run  in  fair  lines,  in  and  out  8t-rak(4,  aud  is  of 
niild  stt-el ;  g.irhoard  uud  shear  sirakes,  inrh;  remainder.  No.  'A  B  \V.  G.  thick,  for 
half  of  the  length  amidships,  and  reduced  forward  and  aft  to  No.  5  B.  W.  G. 

Stringers  on  beams  are  of  steel,  No.  B.  W.  (}..  Mi  inches  wide,  and  connected  t«i 
sIk'  ir  St  rakes  with  5  by  inch  ehauuel-iron.  At  break  of  deck  on  beams,  stringers 
are.  ]<)  inches  wide.  At  break  in  continuation  of  main  deck,  stringer  is  an  anslc  iron, 
(i  Ity  :>  by  §  inchch,  riveted  to  clips  on  Iranu^s  and  attached  to  bnlkueads.  Deca-beams 
an'  spaei'd  on  every  frame  and  an»  angle  in)nH  4  by  :J  by  ■{'^  iuclies,  with  bracket  ends 
in  imhes  deep.  Those  forward  and  alt  of  half  length  are  of  reduced  Hize.  The  Ibre- 
:Mi(l-alt  plates  on  each  side  of  hatehes  areof  sti'cl,  ti  by  inches,  riveto<l  t o  dec k  lieams. 
Tln  re  ar«'  two  bilge  btrifigerson  each  side,  'A^  by  "i^  by  inches.  In  addition  to  breast- 
liook  of  deck  strini^iT  there  is  one  at  load  line  ot^-inch  steel  plate,  fastened  to  reverse 
iKir.s  by  J  by  2  by  i  inch  angle  iron,  cxNMiding  overthnro  frames.  There  is  a  collision 
bulUhriid  torward,  and  a  water-tiglit  bulkhead  aft,  at  forward  end  of  stem-tabe,  of 
V^„-in<  h  st<*el.  The  ej)al  bunkers  ai-o  of  ^V^nch  steel.  The  st43ni,  rudder  and  stem- 
pi»sis.  and  keel  are  double-riveted,  all  other  riveting  being  single.  The  rudder  has  a 
wr(»ught-iro!i  frame  ]dated  with  ^'.-.-inch  st<M)l.  Tlio  bottom  is  cemented  with  Port- 
lan  l  <  emi'nt  carried  well  up  into  the  turn  of  the  bilge. 

riie]  (>  are  two  light  masts,  9^  inches  diameter,  r>r>  feet  high,  with  fore-and-aft  rig. 

ENGIXE. 

The  enp:ine.  designe<l  to  «h'v«*lop  220  horse-power,  is  of  the  vertical,  inverted,  di- 
ne:-at  tin.:.  eoiiipouu<l  type,  with  cylinders  of  12^  and  25  incfhes  diameter,  and  :S0 
ii.i  lifs  strnktt  of  piston:  working  )>ressure  I'it)  pounds  per  square  inch  by  gauge  in 
Iii- !:-])rf'ss]ire  <-ylindcr.  The  (M)ndenser  is  of  the  Wheeler  double-tnbe  type,  the  cir- 
•■ii:;i:in;j  w;iter  iMi!i'"ing  iln*  <Mi1er  tiilK'sainl  ri'turniugin  Inner  ^nbea  of  the  lower 
lull,  thru  p:is>ing  t!irou;;]i  iiim'r  tubes  and  returning  by  outer  tubes  of  the  upper 
I  of  t  he  nesr.  The  condensing  >urface  is  110 squan^  foot.  The  condenaer  ia located 
Ml 
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on  tUo  port  side,  opposite  the  cylinders,  with  tnbcs  horizontal  and  fore  and  aft.  It 
is  elevated  sufficiently  above  the  engine  b(Ml-pIato  to  convouiontly  place  the  air  and 
eircalatiug  pumps  directly  underneath  it.  The  pumps  are  horizontal  and  direct-acting, 
tho  steam-cylinder  forward,  circulating-pnmp  in  the  middle,  and  air-pump  aft,  the  three 
piston-rods  heinjj:  continuous.  The  diameter  of  t  he  steam-cylinder  is  ti  inches,  that  of  air 
and  circnlatiug  pumps  d  inches,  tho  stroke  being  1*2  inches.  The  circulating  water  is 
delivered  to  a  chamber  between  the  two  tube-sheets  at  forward  end  of  condenser.  This 
obamber  is  divided  into  equal  parts  by  a  partition  midway  between  its  top  and  bottom. 
The  forwanl  part  of  condenser  is  dished  to  form  a  channel- way  from  lower  to  upper  half 
of  nest  of  tubes,  for  the  passage  of  circulating  water.  The  nozzles  for  the  inlet  and 
outlet  of  circulating  water  are  on  tho  lower  and  upper  sides  of  the  rectangular  box 
at  end  of  condenser.  The  tubes  are  screwed  into  tho  tube-sheets  at  the  forward  end. 
The  cai)s  by  which  tho  outer  tubes  are  clos<>dat  the  after  end  are  of  sufficient  size  to 
form  snpports  from  shell  of  condenser  for  the  lower  row  of  tubes  and  thence  upward 
for  all  tue  other  rows.  The  inner  tubes  nnt  open  at  the  after  ends  and  supported 
concentrically  fi'ithiu  the  outer  tubes  by  small  i)ins  screwed  into  their  sides  near  the 
ends.  The  exhaust  steam  is  delivered  to  the  outside  of  tubes  through  an  opening^  in 
the  top  of  condenser  and  at  the  middle  of  its  length,  being  tirst  passed  through  a  kind 
of  strainer,  or  **  grease-collector,"  as  it  is  called,  which  is  bolted  directly  to  the  noz- 
sle.  This  grease-collector  is  a  rectangular  box  containing  porous  metallic  strainers. 
The  condcnse<l  steam  and  air  are  convryed  by  a  copper  pipe  from  tho  middle  and 
bottom  of  condenser  to  the  air-pumi>,  and  tlienee  delivered  to  a  tank  abovo  the  pump. 
The  feed-water  is  drawn  from  this  taulc  and  delivered  to  the  boiler  by  the  independ- 
ent feed-pnmp  on  starboard  Rifle  of  engine-room.  An  injector  is  connected  to  main 
feetl-pipe  for  Iceding  tho  boiler  whentiver  required.  A  second  pump  is  connected  to 
the  bil^c,  sea,  and  hot  well,  and  to  the  lire-service  pipes,  but  can  not  bo  used  to  feed 
the  boiler. 

The  piston-rods  uf  the  nmin  engine  are  (^uch  2}  inches  in  diameter;  cross -heads, 3 
by  G  inches;  slides,  by  l*i  inches;  connect ing-ro'ls,  .')0  inches  between  centers; 
crank-pin  ionrnals,  5^  by  &i  in<  hes;  crank  and  line-shafring,  5^  inches  in  diameter 
at  Joamals.  The  forward  crank-shaft-  journal  is  8  iiK'hes,  the  middle  one,  IG  inches, 
and  tho  after  one,  10^  inches  long.  The  gn  aie.st  pr«vsMiro  on  crank-pins,  with  steam 
of  120  pounds  pn'ssure  in  high-pressure  cylinder,  is  409  pounds  per  square  inch. 

The  steam-pipe  is  inches  and  the  exhaust -pi pi»,  7  inches  in  diameter.  The  steam- 
ports  in  high-pressure  cylinder  are  10  by  H  inclies,  the  opening  being  1  inch;  those 
in  loH'-pressure  cylinder,*  11)  by  If  inrhes.  with  lV«-iin  h  opening.  Tho  exhaust-port 
in  high-pressnre  cylinder  is  10  by  o  indies,  and  in  low-pressure  cylinder,  19  by 
inches.  Travel  of  valve,  inehrs.  Tho  tiin>ttle  is  a  piaiu  slide  valvo  with  three 
ports,  I  by  4  inches  each.  IJoth  eyllmhTs  aro  littfd  with  Meyer  cut-oil*  valves,  with 
aeparato  eceentries.  The  niaiii  \\ilvr-g«'ar  is  ot"  lii-*  Stephenson  t.vpe.  The  cut-off 
blocks  are  a<ljusted  by  a  si-n-w-sti'in,  «'as;ly  \vork«'il  iVoin  engine-room. 

There  is  a  sinall  verlieal  iever.siiig-<Migine  au  the  forwanl  and  starboard  side  of  bed- 
plate which  exhausts  into  tlw  ef)n<l«'!isiT. 

The  prop«'ller  is  a  true  scrow,  ot'  cast -ii or.,  <»  f.-ct  in  diaiiH'ter  and  a  pitch  of  H  feet, 
the  bl;MieH  being  cut  away  at  thi'  ends  to  givr  tlicni  soniewhat.  the  form  of  a  Griffith's 
blade.  The  casting  is  in  out*  pirrr  and  tin*  hub  only  large  enough  for  tho  requisite 
strcDgth. 

HOILKK. 

The  boiler  roiisists of  a  -.\>li'rnof  tulii-s  of  t'i|ii:il  li-ngi h  joini'd  togethrr  by  jnnetion- 
boses  of  malleable  btrcl,  so  as  to  t'onn  a  •«:  rii'*«  of  ll.it  coi  is,  each  of  which  is  conneeted 
to  the  fewl-water  box  or  roliiM-tor  f/ ( Tiale  1 )  at  iho  lowrr  «'nd  of  the  c«nl,  and  to 
the  stPaiu-drnm  />,  at  its  upprr  I'lid.  'VUv.  Mcani-jli  nin,  into  which  tho  ftu'd-water  is 
also  deliven-d,  is  roinnM:t»'d  with  the  Ircd-watrr  eolicctor  and  a  vrrtieal  eylindrical 
vewM-I,  called  a  Kediment-eolN'ctitr,  by  t  wo  ontsi«Io  pipi's,  A'aiul  A'',  the  one  im  the  star- 
boanl  eml  leading  dinrt  \o  tho  Ifeil-watrr  rf»llrrtf»r. 

This  arrangement  permits  of  a  rtnitinnons  rin  ulat ion  of  wati'r  an<l  steam  through 
the  tuljes  to  the  <lrum  and<»f  tho  waf»-r  Iroin  tho  drum  to  thr  tVed-water  eolicctor. 

Each  coil  consists  4)fHixli'rn  lap-wrbb'd,  wnnmht-iron  tubes,  inrlifs  in  outside 
diameter,  and  (>1^  inchrs  long  bctwcm  jiim-t :o:i-pi>M-rs  at  the  front  and  back,  the 
tabes  being  arranged  in  t  wo  mti ir-al  rows  si  «•  by  >UU'.  Tho  baek  jnnrtioii  boxes 
are  simple  U  connections,  with  ih«»  i'«  ntrrs  ut"  ilir  opi-nings  for  re<^*iving  the  tiibrs  in 
the  same  horizontal  piano  hali'-way  hi  t\vf<'n  ih»'  !•  v«-Is  nt' t  wo  adjacent  front  junc- 
tion-boxes, and  havr  on  thfir  npprrand  low*-!  sidr-;  prniM-r  i»roj«'ct  ions  for  supporting 
them,  one  above  the  other,  in  ih«'  n-qiiiriMl  pn^itiuMN.  Tin*  trout  and  lowest  junet ion- 
boxes,  6,  A,  resting  direct ly  on  the  t'l  i  il-waii-r  mlli  i  f cir.  liavo  eaeh  four  (»peiiings  lor 
the  reception  of  tubes,  ouf  ojii-nini;  in  rhi*  Ihwit  mw  bring  blanked  oil':  the  oiIkt 
front  Jn  net  ion-boxes,  a.  a.  form  >iui)il<'  Iitu  i/nntal  U  conneciions  like  tliONO  at  the 
bark.  The  tubes  in  each  vertieiil  row  are  parallel,  tlioM*  in  the  right-hand  row  rising 
gradnally  fh>m  the  fi-ont  to  thu  back,  ;iiiil  tIio»e  in  tbn  left-hand  row,  from  the  back 
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to  the  fmut.  The  lower  front  .iiiiiction-l>oxcs  have  two  chambers,  the  npper  one 
forming  a  U  couuectioii;  the  lower  ouo,  which  rereiveH  the  lower  eiul  of  the  last  tiibf, 
has  ill  its  lower  sido  a  conical  oiuMiiugi  into  which  fits  a  conical  nipple  ou  tbo  Teed- 
water  box  or  collector  C,  the  joint  beiiig  made  with  a  thin  conical  metal  washer,  a 
sin^lo  bolt  and  nut  securing?  the  joint  and  the  jiiuct ion-box  to  a  projection  ou  the 
front  of  the  feed- water  collector.  The  upper  tube  of  each  set  is  connectecl  hy  nieauN 
of  an  elbow  and  a  short  vertical  tube  having  a  ilange-joint  to  the  Hteam-drnm. 

Each  set  of  sixteen  tubes  is  called  a  *' tubular  clement,"  eight  of  these  foruiiuj; 
the  boiler.   The  whole  of  each  element  is  heating  surface. 

On  the  front  of  each  front  junction-box  and  opposite  the  tubes  there  are  circular 
si^ht-holes,  "2%  inches  in  diameter,  for  inspection  and  cleauinj^.  These  holes  are 
closed  by  means  of  wron«2:ht-iron  pUifijs,  each  held  in  iilaee  by  a  single  anchor  or 
T-hcad  bolt  and  nut,  the  joint  l>ein<;  mu<le  with  linen  asbestos  cardboard. 

The  junction-boxes  are  i  inch  and  the  tubes  v,r  inch  thick,  except  those  in  the 
lower  row  in  direct  contact  with  the  fire,  which  are  -jV  inch  thick. 

Each  tubular  element,  J,  Aj  is  complete  in  itself  and  independent,  being  connected 
with  the  other  elements  only  through  the  feed-water  collector  below  and  the  steam- 
drum  above.  In  case  of  any  accident,  to  a  tube  or  tubes  of  an  element,  the  latter  can 
be  readily  and  quickly  disconnected  and  removed  by  means  of  a  railway  provided 
tV)r  the  purpose,  the  counection  holes  blanked,  and  the  rest  of  the  boiler  used  without 
ineonveMiencc. 

The  tubes  are  screwed  into  the  back  junction-boxes  with  ortlinary  gas-threads  and 
further  secured  by  jam-nuts  screwed  up  hard  a<xainst  the  fiices  of  the  boxes ;  at  the 
front  ends  they  butt  n«;aiust  nipples,  threaded  similarly  to  the  tubes,  and  are  held  in 
place  by  screw-couplings,  shoultleretl  against  the  faces  of  the  boxes  and  secured  by 
jam-nuts  on  their  backs.  IJy  this  arrangement,  after  an  element  has  been  removed 
from  the  boiler  and  is  accessible  in  all  its  parts,  any  two  tubes,  connecting  in  ihe 
same  back  junction-box,  may  be  removtul  and  renewed  without  disturbing  any  of  the 
others,  a  valuable  consideration  and  great  conv«'nience  in  case  of  repairs. 

The  eight  tubular  elements  occupy  a  space  73  by  78  by  bO  inches  high.  The  fur- 
nace, grate,  and  ash-pan  are  directly  under  the  tubes,  the  bars  being  21^  incbpN  below 
the  lower  tubes  at  the  front  and  'J^j  inches  at  the  back  end.  The  ash-pan  is  IG  and  i:{ 
inches  below  the  grate  at  the  front  and  back,  respectively.  The  furnace  is  rectangu- 
lar, the  grate-surfaire  being  y*i  inches  wide  by  00  inches  long,  giving  34.17  square  feet 
of  Kurlace. 

The  feed-water  collector  C,  which  extends  across  the  entire  frout  of  boiler,  ju>t 
abovt;  the  furnace  doors,  and  on  which  the  lower  front  junction-boxes  rest,  and  to 
which  they  are  connej'ted  as  before  described,  is  of  iron,  forged  in  rectangular  sec- 
tion, 5  by  5  inchesoutsi(l<%  live  eighths  of  an  inch  in  thickness,  and  is  connected  to  the 
top  of  the  sediinent-coiicctor  0  and  to  pipe  K'  by  elbows,  screwed  into  the  front  near 
the  ends,  and  secured  by  jam-nuts,  similar  to  those  on  joints  of  tubular  elements. 

.Just  below  the  feed-water  collector  and  close  to  it,  there  is  a  small  steara-pi|>e, 
connected  to  the  stop-valve  in>ar  the  steam-druni,  which  supplies  steam  to  fonr  cyl- 
indrical noz/les,  spaced  cqnally  across  th(^  furnace,  for  the  purpose  of  blowing  steam 
abt)vo  tho  tires.  Thi.'<jdevieo  is  termed  *'  the  niixtM'  of  gases."  Its  use  with  bitumin- 
ous tires  is  advantagt'ons.  ])roI)ably  from  the  fact  that  it  tends  to  keep  the  outside 
surfaces  of  tube"*  clean,  thus  si'curing  betttT  <lraft ;  but,  with  anthracite  fires,  its 
usi'  tends  to,  and  if  continuiMl  snlliciently  long,  it  is  saitl.  will  extinguish  them. 

Th(^  lubnlar  el«>menis,  tire-box,  and  asii-pit.  are  inclosed  by  a  rtM.*. tan giilar  casing  (at 
the  sides  at]d  baelO  (»f  l»oi1er-iron,  with  a  double  arched  covering  forming  the  up- 
take. The  casing  in  front  is  f(u-nu'd  by  two  largo  doors,  extending  from  the  feed- 
watt^r  colli  ctor  to  tin""  l«»p  and  between  the  sidti  casting.s.  The  furnace-doors  or  fronts 
an^  ()f  wi'cMight  iron  wiih  donbleslu'll  and  extendfrom  the  feed  water  collector  down 
to  the  h'vel  of  the  front  lu  aring-bar.  Ther«^  are  two  doors,  each  :)3  inches  wide  by 
111  inches  high.  The  ash-pit  doors,  V, are  bung  horizontally  Oii  two  pivota  at  half 
their  Ix'tizht  m  such  a  manner  t  hat  t  liey  nniy  be  used  as  dampers  or  wholly  removed,  as 
may  be  desired.  Tin?  boiler  casing,  i'rom  the  top  down  to  the  level  of  the  npper  side 
of  frout  Junction-boxes.  isH-<  inches  widi»  by  7.S  inches  deep  outside,  and  consists  of  a 
double  siicll  Ktitfened  by  angle-irons,  the  inclosed  space,  4  inches  wide,  being  filled 
with  aslies  ])acked  hard.  Hidow  the  above  level,  down  to  the  plane  of  the  grate- 
Ikms.  the  two  sides  consist  of  siniili;  thieUnesses  of  plate-iron,  stiffened  by  angle-irons 
and  lined  with  lire-brieks ;  this  lining,  for  \'.\  inclK^s  down,  l)eing  Ll|  inches,  and,  for 
the  rest  of  the  way,  in  inches  thick.  At  tin?  back,  the  double  shell  casing  extends 
down  1 1  inches  further  tl.an  at  the  .sides;  from  its  end,  the  single  casing,  lined  with 
lire-bricks  from  to  11  inches  in  thiekness,  extends  to  the  box  mentioned  below. 
Oi\  the  top  and  tVonr  of  this  back  lining  there  is  a  single  course  of  iire-bricks,  put 
in  place  alter  the.  tubular  <-!ements  :ire  put  in.  and  adjusted  to  snpport  the  back  Juac- 
tion-lM>xes  at  the  mpiired  In  ight.  The  hides  and  back  of  the  ash-pit  are  ipclosedby 
rectangular  boxes  open  at  the  hottoin,  tIio.se  at  the  sides  being  10,  and  those  at  the 
back.  1 -*  inches  wid«'.    These  lioxes  are  inatle  «»f  b(uler-iron  and  their  tops,  which  are 
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m  tlio  plane  of  the  grato-b:ir8,  l\»rni  sliolvos  on  which  the  brick-work  r«*st!».  The  cas- 
ing from  tho  hegiiiuiug  of  tho  firo-hrick  liiiin<;  down  to  the  bottom  of  tho  ash-pit  is 
larcertbau  that  above,  boiii^  H)*^^  inches  wuh*  byfl  inches  deep  ontside. 

Tho  Freuch  grate-bars  supplied  with  tho  boilers  are  of  wrou^jtht  in)n,  i"^,  inch 
thick  and  4  inches  deep,  an*!  are  deneribed  as  bcin«;  alternately  liar,  and  nndulated, 
with  spaces  l)etween  them  of  the  form  of  elon<:ated  triangles.  Tho  advantage  \s 
cluiir.ed  for  them  of  maintaining  a  sntlicientiy  low  temperatnre  to  prevent  the  ad- 
herence of  clinker,  the  bars  being,  therefore,  easily  koi)t  clean.  These  bars  were  not 
used  dnring  the  trial,  ordinary  cast-iron  ones  being substitnted,  these  having  larger 
air  spaces  and  the  experience  of  the  engineer  on  board  having  demonstrated  also 
that  ihese  were  easiest  kei>t  clean. 

B  B  are  fnsiblo  plugs.  /'/*  are  movable  fmrtitions  of  cast-iron  placed  between  the 
tubes.       sheet-iron  obstruction,  jilaced  oyer  elements. 

n( )I LKR  ATTACIIM KXT.S. 

These  attachments,  generally  described  as  the  Belleville  patents,  are  asfollows: 
*'The  collector-piirilier  of  steam  and  feed-water,''  which  we  call  tho  Kteam-drnm ;  tho 
"sediment  receiving-chamber,"  or,  sediment -collector ;  the  automatic  feed- water  rega- 
lator;  the  *•  general  steam  se^iariitor."  with  its  automatic  purge;  the  steam-pressure 
regulator,*'  or  reducing  valve;  and  tln^  special  feed  pump. 

The  internal  arrangement  of  the  sream-drum,  as  applied  on  board  the  Sliearxcaier^ 
18  entirely  ditferent  from  that  generally  described. 

The  general  steam  separator  with  its  automatic  purge  has  not  been  applied  to  the 
Shtarvaier  nwiX  is  not  shown. 

Tbosteam-drnm  ]>  />,  use«l  on  the  boiler  tested,  was  made  com)dete  in  France,  and 
its  interior  is,  therefore,  entirely  inaccessible  Ibr  measurement.  From  what  could  be 
seen  and  felt  through  ilu'  haml-holes,  the  drawings  on  plate  1  have  been  made,  which 
clearly  show  tho  arrangement,  althoimh  not  accurate  in  internal  dimensions.  From 
this  nrrangem«Mit  it  will  be  observed  that  the  centrifugal  theory  is  ignored. 

The  drum  is  77  inches  I-.mg  and  ID  inches  in  external  diameter,  with  adouble  ohain- 
rivetwl  lap  s«*am  ami  llnngrd  beads.  secure«l  by  single  riveted  seams.  Its  interior  is 
divided  into  threi?  nearly  cjpial  compavtments,  /,  'J\  and -V,  by  diaphragm  plates,  x. 
»nd  r.\tending  its  whole  length,  bent  and  riveted  together  along  a  line  near  tho 
axis.  A  shelf,  of  channel-iron  near  tlui  toj)  of  the  com])artment  is  secured  to 
nnd  extends  the  whole  length  ot'  the  drum.  The  feed-water  is  delivereil  at  ff  in 
the  middle  of  the  length  of  the  dnim,  and  above  tln^  shelf  e.  The  diafdiragm- 
jilati*  If  is  enrveil,  as  shown,  extemls  beyon<l  the  Junetiou  seam  towards  the  slu'lf 
r,  and  to  it  is  secured  a  s<'CoihI  curved  i»lat4',  r,  I»y  means  of  light  Z  pieces,  the  two 
curved  plates  togeth'-r  forming  guides  tor  tlie  steam  e«niiiiig  Jrom  t  t.  C'ompart- 
uients  ^and  7'<'onnnunicate  tlnouirli  the  triany;jiiar  op«Miings  l  and  /  '  <-nt  from  plate 
X,  at  shown.  Compartments  J\' aii<l  7"  ei»niiiMiiM«-a(e  thron.nh  the  long.  slend<'r  «lry- 
pipo  r,  which  is  rectaTignlar  iti  section  ami  exteujlMibout  t  v»o-lhir«ls  the  length  of  the 
drum.  Aeopp«'r  <lrain-pipe,  /•',  with  a  bram  li  to  <'acli  end  of  ihi'  drum.  c«)nnects  the. 
lowest  part  of  compa'tment  A' with  the  sedinient-collectnr.  Steam  is  taken  from  tho 
top  of  A' and  at  the  mid<lle  <»fits  len;;th,  througlia  narrow  p«irt.  about  lA  by  (iinches, 
withoAt  internal  pipe,  and  led  to  the  ^lop-vaKe  om  the  right-  and  safety-valve  on  tho 
lf*ftside,as  shown.  From  the  bottom  ol*/.  pipes  /v  aiid  /.' ,  lea«ling  to  tlu'  sediment- 
chamber  and  fee<l-w.'it«*r  <"olIector.  <'f)nneet  tlii'OU;:;h  the  heads. 

Tlie  manner  in  which  the  diinn  oyx-rates  is  supi)i«>.i  il  to  be  as  follows:  Steam  is 
delivered  into throii'^h  fj,  .nrl  il'.irrtid  by  tin-  ;:i;itli -jiiiiie^  towards  the  biiclf  t, 
wlieri»  it  thoron;<hly  nii.\e^  v.ith  tin*  fn-d-v,  .r.fi- and  l.i-.i's  it  suliieimtly  to  pieripi- 
tate  the  lime  salts.  'J'lie  steam  cM  api  s  thiouiih  the  trian^^rilar  openings  r'and  T', 
into  7*,  and  tlu-nce  lhrou;:li  the  dr>-i»i|)»*  an<l  .V  into  thr  nsain  steaMi-i>i]M*.  The 
t\ater  and  sedimt^nt  fall  to  t  he  hot  tom  of  /  and  t liron;;!i  t  he  jiiiie  E  into  the  hcdiment- 
chanib'.T.  and  ihrongli  tlie  pipr  h'  into  ihr  tiMd-wau-r  rollrctor direct. 

Tho  sediment-chamber  <i  is  a  r\  liiidi  ieal,  uion^lii -iron  di  nm.  Il.'i  inches  long  ami 
10|  inches  in  ext«'rnal  diaineirr,  p!at(«l  vn  i  ically  ou  tin-  port.  sid<'  and  on  front  of 
boiler,  the  ]»ipe  iv  bciMg  coniiecteil  to  its  iipp*  r  hraij.  On  lis  >it|f.  near  the  upper 
en<l,  is  the  conncetioii  t«»  the  fred-wali-i-  roili-i-ror.  an<l  at  almut  mn-.tiiird  its  height 
from  the  bottom  is  a  cock  t  hrough  w]iii-h  tli**  ^<Mi!!i(i-M'  i»  liluw  n. 

The  automatic  fci*d-re;;nl:itni-  is  anau-jeil  in  inaintaiii  i  lie  water  h  \cl  at  a  <*onstaiit 
height  anil  is  placed  in  tlw  f'-eil-iii|»«-  M  .1/ i  ri;iT<'  li  near  the  cud  of  the  srt  aiu-<lrum, 
and  iM'tween  it  and  tlu'  gra«luated  rli»  i  iv\ ••  aint  i  ni  lx  ./. 

Plate  shows  the  autoniai  ie  ir*  d-iegulaiiw  in  <!••*:. il.  Tin- >.ta!iil.pi|n'  A' i'sr»- Plate 
8),  connected  at  the  top  wit  lit  In*  >ii:nii  aui!  a  f  fl:i-  lM»i'iiru  witli  i  in*  wai  er  space,  has 
on  its  side  the  glass  water-;:au:je  and  ui'liiii  ii  thf  jjoai  .V,  whii  'i.  tlirou'^'h  the  inte- 
rior rod  and  lever/ ami  outside  h-vi-r  y.".  aenja:<-^  i  •  iniM-al  re-4ul.it  iu-^;  va  ive  F.  The 
tension  of  spring  Z  on  the  e(»niiterp"isi.  \^  steady,  and  tin-  w.-iltIiis  n  so  propor- 
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tioned  tlmt  each  one  will  cause  a  variation  of  one  incli  in  tlie  water  lerel.  The  valv* 
F  rises  with  the  water  level,  thus  reducinR  the  feed-water  supply.  Valre  if  is  simply 
ft  second  check- valve  in  the  feed-pipe  y  {Mom  Plato  1)  above  the  hand  check-valve 
J.    Tlio  feed-water  is  delivered  to  drum  through  W, 

The  theory  of  the  regulator  is  correct;  but,  liico  the  automatic  purge  of  the  gen- 
eral steam  separator,  there  seems  to  bo  an  unnecessary  complication  for  the  service 
to  be  performed.  We  think  that  in  time  this  would  seriously  interfere  with  ita 
successful  working,  although  during  the  trial  its  working  was i>erfeotly  satisfactory. 

THE  STEAM-rKESSUUE  UEGULATOR. 

In  order  to  have  a  sufllcicntly  high  temperature  in  the  steam-drum  to  precipitate 
all  the  calcareous  salts  held  in  solution  in  the  feed-water,  the  pressure  must  be  main- 
tained there  above  1*2(»  pounds  per  square  inch  by  gauge.  To  permit  this  ana  the  use 
of  a  lower  pressure  at  the  <  ngine,  the  special  reducing  valve,  shown  at  fig.  2,  plate  2, 
was  devised  by  Mr.  Belleville.  TJu)  chamber  A  contains  a  cylinder  in  which  works  a 
piston- valve.  Attached  to  the  val  vo  is  a  plunger,  C,  which  passes  throngh  a  stnfilDg- 
box  above  and  into  a  guide  still  higher  up.  Near  the  top  of  the  plunger  is  the  cross- 
head  to  which  are  attached  four  s]>iral  springs,  FyF,F,F,  These  sprines  extend 
down,  outside  of  the  chamber  and  below  it,  to  a  si^cond  cross-head,  h\  which  may  be 
raised  or  lowered  by  a  screw-spindle  and  haud-wbeel,  thus  diminishing  or  increasing 
the  tension  of  the  springs.  The  aiTows  show  the  direction  of  the  steam ;  A  B^m  the 
elevation,  being  the  axis  of  8team-pi]>e.  The  piston-valve  closes  tho  ports  nutil  ten- 
sion is  put  on  the  springs,  when  il  (>])ens  them  and  allows  steam  to  enter  ^.^  Tbe 
pressure  tending  to  push  tho  valve  up  acts  on  an  area  equal  to  the  cross-section  of 
the  plnnger  and  is  balanced  by  the  tension  of  the  springs.  By  varying  this  tension 
the  steam-pressure  at  the  engine  may  be  varied  at  will. 

THE  SPECIAL  BELLEVILLE  FEED-PUMP.  ' 

In  a  boiler  of  such  small  water-capacity  as  the  Belleville,  where  the  feed  supply 
must  bo  continuous  and  variable  in  quantity,  special  provision  is  required.  For  tbis 
purpose,  the  automatic  feed  isdesignecl,  but  its  operation  reacts  on  the  pnmp,  affecting 
its  speed,  and  if  the  How  of  water  were  sulliciently  reduced,  would  be  liable  to  stop 
it.  To  obviate  this  dilliculty,  a  special  pump  has  been  designed,  but  its  principle  of 
action  is  not  novel  in  this  country,  it  being  almost  identical  with  that  of  tho  original 
Worthington  pumj).  In  this  i)unip,  the  i>re8sure  on  tho  water  piston  is  relieved  just 
before  the  completion  of  the  stroke  at  onvh  end,  thus  allowing  tho  full  force  on  tbe 
steam  piston  to  move  the  valve  during  the  rest  of  the  stroke.  The  details  by  which 
this  is  clTected  are,  however,  dillVrent.  In  the  Belleville  pump,  there  is  a  curved 
lever  at  each  end  of  the  water  cylindi  r,  a  projection  on  the  lever  fcjrmiug  the  relief- 
valve. 

The  coal  bunkers  of  the  Shearwater  have  a  capacity  of  14  tons,  are  situated  on 
each  side  of  the  boiler  and  lire-room,  and<rxt.end  from  the  forward  at hwartship  boiler- 
bulkhead  to  G  feet  ()  inches  abaft  the  boiler  front,  a  door  ou  each  side  givln^access 
to  them. 

Tho  engine,  boiler,  coal  bunkers,  and  fire-room  occujiy  tho  entire  width  of  the 
vessel  and  a  length  of  *22  feet  4  inches ;  7  f(>et  2  inches  of  which  is  boiler  8pace|  8  feet, 
lire-room  space,  and  7  feet  "2  inches,  en;;int^  space. 

There  are  two  tanks  forward,  oi  a  conibini'd  capacity  of  about  1,700  gallons,  from 
which  the  wasti-  of  fn-sli  \vat.»'r  in  j'n«;in<'  and  boiliT  is  made  up. 

The  smoke-pipe  is  :U  inches  in  iliameter  and  20  feet  high  above  uptake,  or  S9  feet 
above  grate-bars. 

WKIGUTS. 

Most  of  the  weights  were  furnished  by  the  Atlantic  Works,  East  Boston,  the  rest 


being  computed :  • 

Foondt. 

Engine   33,0C0 

Boiler,  exclusive  of  briirks  and  ash  tilling   31,870 

Boiler  brick-work  (computed)   7,000 

Boiler-easing  filling  (coniputcil)   1,8C0 

Water-tanks   2, 083 

Steel  hull  11&,700 

*  Water  in  boiler  (comjmted  by  Atlantic  Works)  L'.-  3,000 


•  Tho  weight  of  water  put  in  boiler  to  working  level  dnrin^  trial  waaSylOOponnda 

by  measurement. 
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Pouiiiiii. 

Wftter  in  tanks  (computed  by  Atlantic  Works)   13, 000 

Water  in  condenser  and  pipes  (computed  by  Atlantic  Works)   2y  (KN) 

Coal  in  bnnken  (computed)   31, 3U0 


Total  weight  240,753 

This  weight  is  exclusive  of  wood-work  and  outfits.  The  total  wcij^ht,  as  esti- 
mated by  displacement,  is  113  tons  of  2,240  pounds. 


MA>'NER  OF  MAKING  THE  TRIAL. 


For  the  purpose  of  determining  the  ecouomic  evaporation  of  the  boiler,  all  coal  was 
oarefuliy  weighed,  in  bags  containing  lUO  pounds  of  coal  each,  on  a  Fairbanks  plat- 
form-scale. The  bags  wore  tallied  as  they  were  taken  from  the  coal-8hed,  a  check- 
talijr  kept  on  the  yacht,  and  the  empty  bags  afterwards  counted  to  verify  thetie 
talliea.  All  water  fed  to  the  boiler  was  drawn  by  the  feed-pump  from  two,  leveled, 
wooden  tanks  through  a  hose,  the  connect  ion  il)et ween  the  pump  and  hot- well  hav- 
ing been  broken.  These  tanks  were  so  arranged  that  one  could  be  ])nmped  down 
to  the  limit,  (a  block  about  2  inches  high  8t;cnri>d  to  the  bottom  of  each  tank,)  while 
the  other  was  filling.  A  careful  mau  was  stationed  at  iho  tank  stop-valven,  with 
special  instructions  to  closo  tight  the  valvo  on  tho  tank  which  had  been  drawn  from, 
before  opening  tho  one  on  tho  full  tank.  Owing  to  the  scarcity  of  fresh  water,  tho 
water  from  the  hot-well  was  pumped  into  the  measuring  tanks  through  a  liosi^, 
only  enough  fresh  water  being  drawn  from  tho  tanks  of  tho  Fish  Comniission  to  com- 
pletely lillono  measuring  tank  before  the  other  was  emptied.  There  were  no  leaks 
in  the  tanks,  pipes,  valves,  and  connections  to  boilers.  The  tanks  were  slightly  irreg- 
ular and,  therefore,  their  capacities  were  determined  by  weighing  them  on  an  accu- 
rate platform-scale.  Tho  weight  of  water  contained  in  No.  1  tank  at  (JO  degrees  was 
1,901  pounds  aud  in  No.  2,  IM)  pounds  at  70  degn?t?s.  A  high  grade  thermomet^T 
was  placed  in  thestop-valvo  chamber  on  the  Mteam-drum  and  another,  in  tlirot tie-valve 
Chamber  at  the  engine.  Thermometers  were  also  placed  in  tho  lire-room,  on  deck  in 
the  shade,  and  in  tho  measuring  tanks.  It  had  been  the  intention  to  plac<^  a  pyrometer 
in  the  uptake  at  tho  base  of  snioke-]>i])e,  but  the  instrument  did  not  arrive  in  time. 
The  approximate  temperature  of  the  products  of  combustion  at  that  place  was  found 
by  placing  small  pieces  of  tin.  lead,  and  zinc  on  bits  of  fin»-briek  supported  on  the 
upper  rows  of  tubes  at  the  middle  and  front  of  boiler.  The  reading  of  the  barometer 
was  also  taken.  At  tho  end  of  every  four  hours  during  the  trial,  tho  ash-pans  were 
hanlod  and  tho  dry  ashes  weighed. 

All  preparations  having  bevu  made,  fires  were  started  in  tho  usual  manner  at 
12.30p.m.  on  Saturday,  Xovrniber  2t),  l^r?,  tho  ship  being  secured  to  wharf  at  the 
Fish  Commission  station  at  Wood's  Iloll,  Mas^.  Steam  formed  at  I'J. .'>().  The  engines 
were  then  started  and  kept  running  until  it  was  found  that  everythirtg  was  in  work- 
ing order.  At  2  ]».m.,  the  tires  bring  in  average  con<lition.  the  water-level  was 
marked  on  tho  glass  gauge,  the  feed-]Mnnp  started  on  a  full  tank.  No.  2.  the  coal  ac- 
connt  begun,  and  tliu  trial  considered  as  having  eomineuced,  all  data  thereafter 
being  observed  and  enten-d  hourly  in  the  log.  Tho  trial  continued  twenty-four 
honrs,  frequent  calori metric  tests  bein^r  niade. 

The  calorimeter  and  conniM-tions  wi  re  arranged  as  follows:  A  clean  alcohol  barrel, 
of  abont  r>0  gallons  ea pa ei'.y,  was  jiliicrfl  on  a  vrry  siMisitive  uiu\  pr»'vioi;>lv  adjn-ited 
new  Fairbanks  scale,  a  drain-valve  til teil  to  die  bortoni,  and  a  t lierrioii:i  ic  r,  ni.iili* 
by  Iluddleston,  !U>stou.  and  ixradiiatril  to  onf-liiilfot'a  ilc';:ri'i' r.jli;.  nh.  it,  >«riiTiM|  in 
the  top  bead.  A  host*  Wroutjlit  tin-  «'oIilrsi  rrr.-.li  water  in  rln^  virln.ty  iVinn  on«*  of  tho 
Fish  Commission  tanks  to  thi*  b.:rrfl.  Stcani  was  taken  from  the  nMitiM'  ot'  tin*  main 
steam  pipe.  Just  in  front  of  th«'  throttle,  and  led  to  the  barrel  liy  a  t hree-toiirths  ineli 
iron  pipe,  well  covered  aud  aliout  '.'0  fi'rt  Ion;;,  to  which  was  eouphMl  aslioi  ;  jue.'e  of 
ateamhose.  A  brassdiaphragm  w  ith  a  one  ei'^iirli  inch  hole  was  i»laced  in  tlnM-oupliu:; 
to  wire-draw  the  steam.  The  Iiom.  was  puin-iurtMl  with  several  one-lojirth  in«'h  holes 
near  its  free  end,  to  reduce  the  sliorUs  when  steam  wiH  Jlowing  into  the  w.iter  i:i  iho 
barrel. 

The  tests  we ro  made  as  f.»llo»v-i :  The  barn-l  h.'fcviiig  been  drained  and  its  weight 
with  attachments  noted,  was  tilleil  to  within  r>  or  *>  inehes  of  the  t'i]i,  tl.e  we:<:lit 
asaiu  taken,  and  the  tem)ierature  of  tlie  eontjiniMl  w.-itiT  noted.  Steam  was  then 
blown  through  tho  pipe  and  host*  until  they  w«'r«'  eleim-il  i»f  all  eond«*used  steam  and 
thoronghly  heated,  when  tho  ho>e  was  put  in  the  barr<'i  and  the  sti-am-presMire  at 
throttle  noted.  When  the  teni[M>ratin-i'  of  the  water  in  the  barrel  ha>l  liet  n  raised  to 
abont  111°,  the  water  during;  this  tiiu'*  being  continually  agitated,  the  hose  was 
qoioklj  removed,  and  the  temi»erature  of  th/*  water,  weight  of  barrel  and  contents, 
Md  steam-preseure  at  throttle  noted. 
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From  the  data  thus  obtained  tlio  quality  of  the  Bteam  (that  of  "  saturated 
being  unity)  was  computed  by  the  loUowiug  formula: 


Where  W  =  weight  of  cold  water  in  barrel. 

w  =  weight  of  water  added  by  passing  steam  into  water. 
T  =  total  heat  in  water  due  to  the  temperature  of  steam  at  the  obser\'e<I 
pressure. 

{ =  latent  heat  of  steam  at  the  observed  pressure. 
h*=  total  heat  of  water  of  iinal  temperature  in  barrel. 
h  =  total  heat  of  water  of  initial  temperature  in  barrel. 
The  percentage  of  moisture  in  the  steam  is,  therefore,  100  (1  —  Q). 
The  observed  data  and  computed  results  bf-tho  trial  are  given  in  the  following  tables, 
the  second  one  giving  the  data  of  calorimeter  tests. 

The  evaporation  given  in  the  tirst  table  is  the  apparent  vaporization  from  the  tank 
measurements  and  should  be  corrected  for  the  percentage  of  moisture,  as  found  by 
the  calorimeter  measurements,  by  adding  to  it. 

Table  I. 


Daration  of  trial,  in  hoare  

Total  weight  of  coal  consamod  daring 

trial  poandn.. 

Total  weicht  of  aiihcs  from  coal  durinj; 

tho  trial  poiindR.. 

Total  weight  of  combaatible  and  vola- 

tilirAble  matter  in  coal  jKiunda.. 

Coal  conanmed  per  hoar  pounda.. 

Coal  conaamedpor  hoar,  iter  aqiiaro  ftiot 

of  grate   poanda.. 

Avenige  ateam  prcaaure  at  boiler,  per 

gaoKe    

Avemge  ateain  preaaare  at  engine,  per 

gange   

Average  temperatare  of  ateam  at  boiler. 
Average  tern  perat  are  of  at  earn  at  engine 
Average  temperature  of  feed- water. . . . 
Average  temperatare  of  atmosphere. .. 


24       1 1  Avernge  temperatare  of  fire- room  ....        09.  ICo 
;|  Average  hoig  t  of  barometer,  in  inohea 

3C,.')00       !.     of  mercury   30.330 

'  Temperature  in  uptake,  about   S30 

808        i  Total  water  evaporated  during  the 

I     trial  ■  pouDda . .   85. 570 

0,092       I  Total  water  evaporated  per  hour, 

437.500  '     pounds   3,566.4 

Water  evaporated,  per  pound  of  ooal, 

12. 804       pouudH   a  15 

water  evaporated  per  pound  of  com* 

111.340       bnatiblo   :         poandN..  8.83 

I  Water  evaporated  i>er  square  foot  of 

88.400  I     grate  per  honr  pounds..  10L34 

353. 420  I  Equivalent  evaporation  per  poond  of 
MO  I    com  bnatiblo,  from  the  temperature  of 
70.400  I    of  212°.  and  tit  uimoMpheric  pressure.  10.42 
51.080  1  Grate  an rfaco,  square reet   34.17 


^OTB.-^All  temperaturoa  are  in  degrees  Fahrenheit,  and  all  pressures  in  pounds  per  sqaare  inch. 


Table  II. 


! 


ill 


n 


P.M.  ' 

4.  .11  [ 

H.  Ill 
A.M. 

7.18  , 
IOl!iQ  I 
13,0" 


P.  M. 
n. 

a.  \n 
A.  U. 
1.40 

T,43 

P.UL 

12.  :9 


Ml 

41 

iM 


go 
Is 


Weights- 


=3 

IS 


at 


T«mpentQrM. 


a 


I 


I  la 

B«5 


7;*.  76  *f^!^7S  4n.f> 

73.;:j4L4.o  ,mTa  ia5.23: 
I  I 

7?  KT.  n  4231,11  i 

7X9.417.5  m!!IEI40*lf  ^ 

7a»  317.i  Ji^.^  I 

l»kt  :Wr*i  W.  7S  SB 


J,  K 

.75  ft; 

.0  52 

.i»  ^ 

J  ^  50 

.£  40 

.73  ID 
.1 

e  &4 


44.fi 


44.0 


111.0  I 
110.0  I 


41.  A  110.23 


flO.O 

5 


OR.o  m  as 


Per  cent. 


H.2 


00.29  «3.9d 


7.L,2 
7.11 


From  Table  II  it  is  soon  that  the  avorairo  amount  of  moisture  in  the  ateam  is  6.31 
per  cent. 

As  shown  by  the  abovo  table*;,  the  evaporative  capacity  of  the  boiler  la  not  partion- 
larly  high,  and  the  steam  furnished  as  dry  as  is  usually  fonnd  in  practice  wnare  no 


REPORT  OP  THE  SECKKTARV  OF  TFIE  NAVY. 


361 


Bpeclul  provisiou  lias  boon  in:i;U'  for  <lryin;;  or  sn]K»rhoatin«;.  Thv  raf  o  of  combustion 
WM  only  ]>oiinil8  per  fqiiiirc  font  of  •;rat(',  auil  it  is  not  oertaiii  that,  with  a  bi^h 
rate  of  combust  ion  with  forced  draft,  tho  8team  would  be  as  dry. 

The  conl  used  was  Cumberland,  of  good  <piality,  mined  during  thopresent  season  at 
Geon;e'a  Creek  mine,  and  was  the  average  run,  not  selected.  The  percentage  of  ash 
was  k'sstbau  h  per  cent.,  although  a  small  amount  of  lino  coal  fell  tbrougb  tho  bars 
and  was  weighed  with  and  counted  as  ashes.  The  tires  wcro  not  forced,  even  by  the 
■teani-jet  over  the  llro  doors,  and  the  smoke-iupe  was  not  sutlicicntly  high  to  prodnco 
a  atroDg  draft.  The  teniperaturo  in  (he  uptake  was  found  (o  be  as  high  as  the  mclt- 
isff  point  of  zinc,  (the  sharp  edges  of  which  had  been  slightly  touched,)  the  tin  hav- 
ing completely  disappeared  and  tho  lead  melted  down  and  plirtially  oxidized. 

STRENGTH  AXD  SAFETY  OF  THE  BOILER. 

In  all  tnbulous  boilers,  of  which  tho  HoIIevillo  is  one  type,  dependence  is  placed 
apOD  the  rapid  prodnction  and  use  of  the  steam.  Their  interior  capacity  is  small, 
and  hence,  in  case  of  explosion,  tho  quautity  of  explosive  being  smaller,  the  result 
mast  be  less  disastrous  than  it  would  Uo  in  the  ca.se  of  shell  boilers.  Tho  tubes  and 
eoDDections  of  this  boiler  are  of  such  small  dimensions  and  excessive  strength,  com- 
]iared  with  tho  strains  imposed  on  them,  that  tho  boiler  may  bo  termed  uon-explo- 
aive,  as  far  as  these  parts  are  eoncorued.  In  tho  Shearwaler^n  boiler,  tho  part  subjeuted 
to  tbe  greatest  strain  in  proportion  to  its  strength  is  tho  steam-drum,  the  strength  of 
which  may  1>e  taken,  thcre:ore,  as  t  he  measure  of  t  he  stn*ng1h  of  tho  boiler.  The  re- 
ported United  States  Government  test  of  a  jiieci!  taken  from  this  drum  showed  atcn- 
aile  Rtreugth  of  .54.000  pounds  per  square  inch,  with  a  reduction  of  area  of  12  per  cent. 
Thu  thickness  of  the  drum  is  given  us  one-half  inch,  (its  actual  thickness  is  15  millime- 
tern,  ni*arly  five-eighths  inch,)  and  its  outside  diameter  is  19  inches. 

Taking  the  usual  formula,  1*  = allowing  70  per  cent,  for  tho  strength  of 

donblc-ri voted  seams,  and  using  (>  as  the  factor  of  safety,  wc  get  for  the  maximum, 
safe- working  pressure, 

~  li  x  \H  *  * 

or  two  and  one-third  times  the  maximum  ])ressure  ever  carried. 

Reported  tests  by  thf  French  builders  showed  a  tensile  strength  of  ,09,000  pounds 
per  square  inch,  with  a  reduction  of  ar«M  of  li».'*  p<T  cent.  Using  this  in  the  alK)ve 
formula,  the  gn*aiest  safe  j>ressure  allowable  becomes  :»81.r>  pounds  per  square  inch. 

It  will  Im^  notictMl  that  then'  is  a  diirerencc  in  the  reduction  of  area  of  the  materials 
aafound  by  the  American  and  rrencli  tests.  The  reduction  of  area  would  indicate, 
in  a  measun>.  the  ductility  of  the  material  and  the  facility  with  which  it  can  bo 
worked,  but  can  have  tmly  a  limiti'd  bearinij  on  tho  strength  of  the  finished  struct- 
ure. A  more  inqmrtant  C(»nsideration,  bc:iring  on  the  safety  of  a  boiler,  is  tho  limit 
of  the  elasticity  of  tho  niati  rial:  for,  after  having  been  once  strained  beyond  this 
limit,  its  ability  to  lesisT  subx-qnrnt  Ntrains  is  diminished.  l{esi<les  considering  tho 
ShearKalerH  steani-dnim  as  a  sitiipio  hollow  cylinder,  it  must  be  remembered  that  tho 
diaphragm  plates  h  nd  considerahh-  additional  strength  by  their  stillening  inlluence, 
afai-t  wliirii  must  be  iqqKircnt . 

In  view  of  I  hi'  above  con^iiderations.  there  is  no  lie.sitation  in  expressing  the  opinion 
that  the  Uelleville  boiler  of  t  he  Shea nni fry  is  perfectly  safe  for  a  jiressure  of  :J00  ])onnds 
per  square  ineh. 

I'KIiFORMANCi:  or  THE  VF.SSKL. 

It  is  doubtful  if  any  conqih-te  and  carefully- uK'.isnred  data  of  the  performance  have 
ever  Immmi  taken,  us  nono  were  obtainable  by  the  board.  The  maehinery  is  well  pro- 
portioned, and  iseapable  f>f  di'vel(»ping  the  'j-Ji)  h<irse- power  for  wliieh  it  was  designed, 

Eruvided  that  suilieient  sU  ixm  v.-eie  su|»plie<l,  but  if  isnoteertain  that  so  much  pow<'r 
as  ever  been  realizt>d.  it  is  said  that,  under  favorable  eircnnistanees  on  one  occa- 
sion, a  run  of  4H  nautical  miles  was  made  in  four  hours;  the  revolutions  per  minute 
wero  170,  but  neither  the  c<ial  e«)nsiiiupt  ion  nor  indieated  liorse-jiower  were  given.  In 
ordinary  steaming  the  speed,  as  given  by  the  ollirer.s  on  board,  is  about  10  knots, 
occasionally,  but  randy,  reaching  U  knots,  with  a  coal  eonsunq»tion  of  about  1^0 
ponnds  ]ier  hour.   \o  ]r»g  Is  kept. 

Daring  the  boiler  test,  several  sets  of  diagrams  wen^  taken  from  the  engines— (me 
■et,  with  revoluti(»us  per  minute,  giving  an  indicated  horso  power  of  UJiLG.) ;  and 
another,  with  i:)7  revolutions,  127.(m. 
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CONCLUSION. 

It  is  to  bo  regretted  that  there  were  no  means  of  increasing  the  rate  of  conibustioi 
and  prodoction  of  steam  by  a  powerfol  forced  draft.  Under  the  conditions  of  th< 
trial,  the  evaporation  and  rate  of  combustion  were  not  greater  than  in  boilers  ii 
common  use  in  the  naval  service.  The  boiler  steamed  freely,  was  ander  easy  control, 
and  famished  comparatively  dry  steam.  Its  weight  seems  excessive  for  the  quantitj 
of  steam  furnished,  bnt  this  is  due  largely  to  the  heavv  casing  and  brick-work,  whioi 
would  be  proportionally  less  for  a  number  of  boilers  placed  together.  The  advantagi 
of  accessibility  of  its  paYts  for  repairs  may  be,  perhaps,  ofSet  by  extra  liability  tc 
derangement  on  account  of  the  large  number  of  Joints  required  in  the  fire-surfaoe 
During  the  trial,  however,  the  joints  were  all  perfectly  tight,  the  boiler  being  new. 

This  report  would  be  incomplete  without  an  acknowledgment  of  the  assistance 
rendered  and  facilities  furnished  by  the  officers  of  the  U.S.  Fish  Commission  a1 
Wood's  Holl,  and  particularly  of  the  liberality  of  Mr.  Forbes,  who  not  only  placed 
the  yacht  and  her  crew  at  the  disposal  of  the  Government  for  the  trial,  bnt  also  sap* 
plied  some  necessary  instruments. 
Very  respectfully, 

A.  S.  Gbkene, 
Cki^  Engineer,  U.  8.  N.,  Senior  Member. 
J.  F.  Bingham, 
Pasted  Assiatant  Engineer,  U,  S,  N. 
P.  C.  BiEO, 
Assistant  Engineer,  U.  S:  N. 

Engineer-in-ChiefGEO.  W.  Melville,  U.  S.  N., 

Chief  of  Bureau  of  Steam  Engineering,  Navy  Department,  Washington,  D.  C. 
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HBPOBT  OF  A  BOARD  OF  NAVAL  ENGINEERS  ON  THE  TESTS  OF  A 
HERRESHOFF  BOILER,  NEW  TYPE,  FITTED  ON  THE  LAUNCH JERSEY 
LILY**,  AND  OF  A  HERRESHOFF  BOILER,  OLD  TYPE,  FITTED  ON  THE 
LAUSCH  "  OUR  MARY*\  AT  BRISTOL,  R.  L,  APRIL  19,  20,  AND  24,  1888. 

Washington,  D.  C,  May  17,  1888. 

Sir:  In  obedience  to  tho  Department's  order  of  the  14t1i  instant,  and  nnder  in- 
structions from  the  Bureau  of  Steam  Engineering,  letter  No.  508,  we  proceeded  to 
Bristol,  K.  I.,  to  the  works  of  the  Herreshoff  Manufacturing  Company,  for  the  pur- 
pose of  testing  a  new  design  of  boiler  made  by  that  company. 

Our  instructions  contemplated  two  special  tests  of  the  boiler  under  maximum  con- 
ditioDB  of  forced  combustion,  with  measurements  of  the  evaporation  and  quality  of 
steam  furnished,  and  an  indication  of  the  power  of  the  engines.  The  Messrs.  Herre- 
shoff  did  not  anticipate  tests  of  this  character,  and,  therefore,  no  provision  had  been 
nuule  for  making  them.  No  indicator  gear  was  titted  to  the  engines  and,  owing  to 
the  light  hull  of  the  boat,  the  rough  water  which  prevailed,  and  the  limited  time  be- 
Ibre  delivery  to  tho  owner,  they  were  led  to  decline  a  full-power  trial  at  the  wharf. 
Facilities  were,  howt>v(>r,  furnished  for  evaporative  and  calorimetrio  tests  under  nat- 
niml  draft,  and  for  a  full-power  trial  in  free  route,  with  the  combastion  forced  by 
means  of  the  steam-jet  in  tlie  smoke-pipe. 

DESCRIPTION  OF  THE  BOILER. 

The  new  design  differs  materially  from  any  heretofore  adopted  by  the  Herreshoff 
Company.  The  boiler  consistH  of  a  number  of  vertical  elements,  each  composed  of 
horizontal  tubes  (five  tubes  in  the  boiler  tried)  of  equal  lengths,  with  right  and  left 
hand  threads,  and  connected  by  return  bondH.  Two  adjacent  elements  are  connected 
at  the  back  and  lower  ends,  by  short  vertical  tubes,  to  a  Y-piece,  which  has  a  short 
eoDnection  to  a  mud-<lruni,  situated  below  the  grate-bars.  At  the  upper  ends,  the 
same  elements  are  similarly  connected  to  a  steam-drum  situated  just  in  front  of  the 
boiler  casing.  There  are  twenty-two  of  these  tubular  elements,  the  lower  tubes  being 
about  thirteen  inches  above  the  grate-bars.  At  each  side  of  the  grate,  there  is  a 
similar  element  having  a  longer  connecti<m  to  the  steam- drum  and  a  shorter  one  to 
the  feed-water  pipe  near  the  mud-drum.  These  side  elements  and  the  vertical  con- 
necting pipes  to  the  mud-drum  S4;rve  like  water-legs  to  proti^ct  the  boiler-casing  from 
the  intense  heat  of  the  lire.  Above  the  boiler  proper  and  entirely  within  the  casing, 
there  are  three  horizontal  elements  forming  a  practically  continuous  pipe,  the  tubes 
of  which  are  connected  to  each  other  as  in  the  vertical  elements.  Tliew)  elements 
■erve  as  a  feed-water  heater  and  also  protect  the  to]>  of  the  casing  by  reducing  the 
temperatun'  of  the  gasrs  of  combustion. 

In  front  and  at  the  upper  i»art  of  the  boiler  is  the  centrifugal  separator,  fiom  tli»^ 
top  of  which  the  main  steam-pipe  leads  to  the  (in'^int^.  and  at  about  the  middle  of 
which  the  8team-<lrum  is  connected.  The  ui>per  element  of  the  feed-water  heater  re- 
ceives the  main  feed-pipe,  the  lower  clement  being  connected  to  the  bottom  of  the 
separator.  From  each  side  of  the  separator  and  near  its  bottom,  a  tube  leads  the 
heated  feed-water  underneath  the  side  element  to  the  mud-drum.  The  ash-pan, 
mod-drum,  grate-bars,  furnace,  and  all  tubes  are  inclosed  in  a  rectangular  double- 
shell  casing  of  No.  10  iron,  the  l^-inch  space  l>etween  the  shells  being  tilled  with  min- 
eral wool.  The  ash-pan  is  of  No.  12  iron.  The  extn^ne  dimensions  of  the  casing  are 
3  feet  7^  inches  by  3  fec^t  7^  inches,  and  3  feet  10*  inches  high.  At  the  top,  the  casing 
atones  from  the  smoke-])! pe  to  each  side,  making  height  6  inches  lt>ss  than  in  the 
middle.  The  steam-drum  and  separator  project  in  front  of  the  casing  14  inches.  All 
tabes  of  the  boiler  and  feed-water  heater  are  of  iron,  1  inch  in  inside  diameter,  and 
were  separately  tested,  before  they  were  put  in  the  boiler,  to  a  pressure  of  1,000  pounds 
per  square  inch.   The  U-connections  are  of  malleable  cast-iron,  carefully  selected. 

The  accompanying  drawings,  which  are  on  a  scale  of  ^,  clearly  show  the  design  of 
the  boiler. 

Before  starting  fires,  water  is  pumped  into  the  boiler  until  it  shows  in  the  glass  on 
the  separator,  at  the  level  indicated  in  the  drawing.   As  steam  is  formed,  water  is 
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ied  to  the  upper  part  of  and  through  the  feod-water  heater  and  thence  to  the  bottom 
of  the  separator,  from  which  the  side  tubes,  before  described,  lead  it,  together  with 
any  water  that  may  have  come  from  the  steam-drum,  to  the  mad-drum.  From  thi- 
latter  it  circulates  upwards  through  the  tubes  of  the  boiler  proper.  The  design  iook.s  . 
towards  a  complete,  or  nearly  complete,  conversion  of  the  wat^r  into  steam  before  it 
reaches  the  steam-drum. 

The  object  of  the  present  design  is  to  produce  a  boiler  which  will  not  require,  as 
did  the  original  Herreshoff  coil  boiler,  the  close  attention  to  the  feed- water  Hupply.or. 
at  least,  not  more  than  is  required  in  any  quick-steaming  boiler  of  the  ordinary  shell 
types. 

The  first  boiler  built  on  this  design,  and  the  one  tested  by  ns,  is  placed  on  board  of 
a  large  launch,  the  Jerney  IMy,  which  is  intended  for  special  excursions  and  arranged 
to  carry  the  largest  possible  number  of  passengers.  The  hull  is  very  lisht,  finisfied 
inside  and  out  in  mahogany,  with  iron  strengthening  frames.  There  is  alight  canopy 
and  a  small  pilot-house  forward. 

The  engines  are  of  the  vertical,  inverted,  direct  acting,  triple-expansion  type,  ex- 
ceedingly light,  but  of  the  best  materials  and  highest  class  of  workmanship.  All 
cylinders  are  tittod  with  piston- valves,  worked  by  eccentrics  on  a  connter-shaft  which 
is  geared  to  the  main  shaft.  There  is  only  one  eccentric  and  rod  for  each  valve.  The 
reversing  is  effected  by  means  of  spiral  feathers,  pinion  and  rack,  the  latter  bein^ 
concentric  and  revolving  wi  ih  the  shaft.  There  is  an  outside  keel  condenser.  The  air 
and  feed  ))umps  are  vortical,  and  are  worked  by  beams  and  links  ftom  the  cro8H>h«ads 
of  the  low  and  high-pressure  piston-rods,  respectively. 

The  following  are  the  principal  dimensions  of  the  hull : 

Ft  la. 

Length  over  all   65  0 

Length  on  water-liuo   63  5 

Beam    10  8 

Draught,  amidship  ( light)   •^i 

Draught  at  stem  and  stern  (light)   0 

Weight  of  hull,  boiler,  and  machinery  complete,  without  coal  or  water,  and  two 
men  on  board,  7.81  tons. 
The  principal  dimensions  of  the  engine  are  as  follows : 

InchM. 

Diameter  of  high-pressure  cylinder   4 

Diameter  of  intermediate-pressure  cylinder  •   t4 

Diameter  of  low-pressure  cylinder   10 

Stroke  of  pistons   8 

Diameter  of  high-pressure  valvo   2 

Stroke  of  high-pressure  valve   If 

Diameter  of  intermediate-pressure  valve   ^ 

Stroke  of  intermediate-pressure  valve   If 

Diameter  of  low-pressuro  v.alv«   34 

Stroke  of  low-pressure  valvo   1| 

Steam-ports,  high-pressiiro  and  intermediate-pressure  cylinders   f 

Steam- ports,  low-pressure  cylinder   i 

Cut-off,  in  all  thrro  cylinders,  from  commencement   f 

The  condenser  iH  a  copper  tube  30  feet  G  inches  long,  ^  thick,  and  tapering  nearly 
uniformly  from  :U  to  I  inchi's. 

Tlio  nir-puinp  is  sin^ln-actinir.  :U  iiichos  in  diameter  and  has  a  stroke  of  inche*. 

Tlitirc  arr  two  t'ei'd-puinps,  uach  ^  inch  in  diameter  and  a  stroke  of  3^  inches. 

NoTK. — Two  feed-pnmpH  nro  rfquiri'd  with  the  coil  boiler,  one  to  draw  from  the  hot- 
well  and  tho  oth(!r  from  \  s  ])arafor.  With  tho  now  Ji>oiler,  only  one  pump  isre- 
quinMl.  as  the  water  from  tlu»  separator  falls  by  gravity  to  the  lower  part  of  the 
IjoiltT. 

Wcij^ht  of  tiugint's,  compl«;lc»,  inchidiu;;  crank-shaft.  Will  pounds. 

No  jKirticulars  of  tlu*  prop^^llcr  wt're  furnished. 

Tlie  principal  dimensions  of  the  hoiler  are.  as  follows  : 

f  J  rate  surfaee,  3  by  3  feet  square  feet..  9.0 

IIeatin<;  surfaee  above  ;;rates,  in  hoiiiT  jnoper  ...do.... 

lleatrn;r  suriace  above  grates,  in  feed-water  heater  do....  70.7fi 

1  leal  in;;  surfaee,  total  do....  20».t^ 

Katio  of  jxrate  to  heatinpf  HUi  raee   lto'J2.rl 

WiMjrht  of  empty  boiler,  ineln.linj:  atlaobnients  pounds..  iJ,94.'» 

WelLclit  of  water  in  boiler  to  stfaniin;;  level  do   IW 

Total  weijiht  of  boiler  and  water  do...  3,050 

Under  tho  Bureaus  modified  instructions  (Letter  STo.  5*20)  the  t-eeta  mentioned  on 
page  1  of  this  report  were  made.    In  add  it  ion,  wo  made  a  short  evaporative  and  oal- 
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orimetrio  test  of  a  rcetaDgnlar  coil  boiler.  This  boiler  was  of  the  same  outside  dimen- 
sions of  casing  as  the  other  and  was  in  the  launch  Our  Martfj  a  duplicate  of  the  Jersey 
Lily. 

la  each  of  the  three  tests,  the  boiler  was  first  pumped  up  to  the  steaming  level  and 
then  a  wood  fire  started,  steam  being  raised  in  rrom  five  to  ten  minutes.  A  fire  was 
then  started  with  30  pounds  of  white  pine,  a  quantity  considered  just  suflicient  to  ig- 
nite the  coal,  which  was  thereafter  so  supplied  as  to  keep  the  fire  in  a  uniibrm  con- 
dition. The  height  of  the  water  in  the  gauge  was  marked  and  the  trial  considered  as 
having  commenced. 

lu  the  first  trial,  firing  was  stopped  at  the  end  of  six  hours,  the  coal  then  in  the 
ftirnace  burning  out  in  one  hour  and  twenty  minutes. 
The  following  table  gives  the  results  of  the  first  trial : 

Evaporative  ieei  of  the  boiler  of  the  Jersey  Lihjy  at  Bristol,  R.  /.,  April  19,  lt388. 

[All  weights  are  in  poonda  and  all  temperatures  in  defrees  Fahrenheit  1 

Totals, 

Doration  of  trial,  in  hours   CO 

Coal  consu  med   497. 0 

Befuse  from  coal   1*26. 0 

Combustible  consumed   37 1 . 0 

Water  evaporated,  by  tank  measurement   3, 165. 2 

Averagee. 

Temperature  of  feed-water   62. 0 

Temperature  of  uptake   427. 5 

Temperature  of  atmosphere   50. 0 

Temperature  of  steam,  by  thermometer  \   340. 0 

Pressure  of  steam,  by  gauge   120.4 

HatioH, 

Coal  per  sqnare  foot  of  grate,  per  hour   9. 33 

Combustible  per  square  foot  of  grate,  per  hour   6. 89 

Water  evaporated  Irom  62  degrees,  i)er  pound  of  coal   6. 37 

Water  evaporated  from  62  degrees,  i>er  pound  of  combustible   8.53 

Water  evaporated,  equivalent  to,  from  and  at  212  degrees   10.23 

The  coal  was  '*  red  ash  "  anthracite,  egg  size,  and  of  good  quality. 

During  the  trial,  six  oaloriuictric  tests  were  made,  tlie  quality  of  the  steam  being 
computed  by  the  formula. 

.J^'(A'-/0-(T-/O^ 

Q=:quality  of  steum,  dry  saturated  steam  bring  unity. 

\V=weight  of  watt-r  originally  in  calorimeter. 

ir=woiglit  of  water  added  tt)  \V  by  condensed  steam. 

T=total  heat  of  water,  due  to  obM-rvcd  pressure  of  steam. 

1=latent  heat  of  st»'ani  at  observed  j»reHsnre. 

h=total  heat  of  water  of  initial  tenqxTature,  in  calorimeter. 

h'=total  lieat  of  water  of  tinnl  tenifterature,  in  calorimeter. 

The  observed  data  and  i'oniputed  results  are  given  in  th<*  following  table: 

Calorimeter  ttais  of  Ifcrn hhoff  boiUr  (»nr  iifpr)  in  launrh  Jvrscif  JAly,  at  Bristol,  R.  /., 

April  1»-*S. 


Time. 


Sti-am  i>rrss. 
lire  by  giiiip'. 


f>f  <'IIl|•fy 
l)a^Ie].' 


\V  \  h. 


At 


Tenip« rat  urea. 


Finnl.  Initial, 
f.  i. 


A.  M. 

A.  M. 

1 

11.13 

ii.ri 

ll'»  . 

120 

39.0 

m, 

15G.1 

205.1 

0.1 

A.M. 

p.  M. 

2 

ll.fi? 

12.17 

12:. 

no 

30.3 

190 

1.VJ.7 

205.4 

9.4 

P.M. 

V.  M. 

3 

12.47 

1.00 

122.5 

11. ■» 

.19.  5 

104} 

2Wl  2 

10. 2 

4 

1..TJ 

l.M 

12  J 

122 

30.3  ■ 

7 

2(15.4  . 

9.4 

5 

2.07 

2.40 

120 

ILO 

30.  fi 

m 

2tr^  5 

ft..-. 

6 

8.  il 

12:{ 

121 

30.9  . 

lOG 

l.'iC.  1 

205. 25 

0.25 

111.3 
111.0 

11 1..*! 

111.2 
110.7 
110.6 


47.7 

40.3 
46. 1 
45.0 
40.5 
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Calorimeter  tetti  of  Htrre$hoff  boiler  (new  type)  in  launch  Jer9qi  Hljf,  etc.— Continaed. 


Units  of  heat. 

Q 

f 

h'. 

A. 

h'-h.  j 

'  1 

70. 4CH10  ' 

io.o'.m  : 

70.6016  1 

7D.::oo.5  1 

7H.70H8 

7a6(wa 

16. 4015  ' 
3. 'i.  7010 
14.3007  ' 
14. 1009 
]:i.fm]0  1 
14. 5U06 

62.9994  ■ 
63.39K8  i 

G5.  imo  \ 

65.1096  , 
64.8978 
61. 1079  1 

1 

867.7412  1 
866.4778  , 
867.  -J365 
865  8555  ! 
806.68.'i0  1 
865.8555 

320.4620 
322.2531 
321. 1773 
323.1361 
321.0580 
323. 1361 

241.0611 
243.1533 
24L  5762 
243. 83.-4 
243. 1692 
244.4376 

.m 

.939 
.9K 
.974 
.99S 
.90 

Average  Q   .965 


From  tho  averaj^e  value  of  Q  it  will  be  seen  that  the  molstare  was  1.0—0.965= 
O.O'.iG,  or     per  cent. 

To  (IfUfTrnine  tho  equivalent  evaporation,  had  all  the  heat  absorbed  by  the  water 
in  tilt!  boil(;r  boon  utilized  in  producint;  dry  steam,  we  have  the  followlDg  data  and  the 
computations  therefrom : 


Avcra><«  Hteam  pre^4HIlre,  ahsolato  (p)   135. 1 

Toniperat  uro  correspond  in fj;  to  this  prcssnre  {t)   350. 077 

Units  of  heat  in  I  pound  of  steam  at  pressure^,  from  32^   Il{s8.7i35 

Units  of  heat  in  1  pound  of  water  at  pre.ssuropj  from  1^29   32*2. 1943 

Total  weijjht  of  feed-wat.<ir  of  a  temperature  of  Cr/P   3165. 19 

Units  of  heat  in  I  ponn<l  of  water  of  a  temperature  of  G2S>   30.  U075 


118H.7l:ir>— 30.0075=1158. 70(3=units  of  heat  required  to  convert  1  poandof  water  at 

to  steam  at  i)reKHnr«7>. 
:«2.1U13— 30.(»075=y92.1riC8=units  of  heat  required  to  r&ise  1  poand  of  water  ftom 
(ii>o  totempi^ratnrc  /. 

Hut  ouly0.iH35  of  tho  water  fed  to  the  boiler  was  converted  into  steam,  the  le- 
niniuder,  0.0:55,  ]»aHsin^c  over  as  moisture  of  a  temperature  t, 

Therefor«»,  ;Ut)5.r.)X0.9(55='.5054.40H=poundH  of  water  converted  into  steam.  Thii 
required  au  e.\pendituro  of  3054.40HXll58.70t)=:J531)l(>0.876  units  of  heat. 

To  raise  the  reiiuriuin^  water  from  (i'i"  to  tho  temperature  t  required  (3165. 19~ 
30.n4.40H)  x*2U2. 1H(k^=:W:i<)y.0:J8  units  of  heat. 

Therrloie,  thore  was  ahsorhed  hy  tho  3105.10  pounds  of  water  fed  into  the  boiler  a 
numl)er  of  units  of  hnit  e(iu:il  to  :55391(')0.i^7G+32369. 038=3571529.914,  and  heuce, 

*^  '     *  .=^^3l=^qnivaleut  evaporation  per  pound  of  combastible  from  62°  and 

•'71 X 1 1«>H.7(M) 

under  an  ahsolntit ])reHHure  orr.{5.l  ])onnds. 

And  (^31  Xl  l5H.70())-;-i)tK). 7=9.1)7  =equivalent  ovai>oration  from  and  at  212°. 

])urin;r  the  trial  there  was  at  no  time  any  evidence  of  priming,  no  difficulty  was 
ex]>eri(M](*ed  in  nianipulatin<{  the  boiler,  and  tho  cuji^iues  were  not  slowed  for  any  par- 
lfo.se. 

I'Ki- n:  tkial  <»r  rm:  LArxcii  "  jkhsky  lily",  apuil  20,  1888. 

titeani  was  raisrd  in  nino  niinnti-s.  Kijrht  minutes  after  starting  the  coal  fire  the 
en«rineH  were  started  and  tlie  launch  ]>ut  under  way.  At  10.11  a.  m.,  when  the  steaiu- 
^an^^e  showed  11^  p<innds  juessure,  the  Jet  was  put  on  and  continued  iu  use  until  the 
end  of  lirin-x,  exeept  when  the  safety-valve,  which  had  been  sot  at  200  ponuds,  lifted. 
The  water  Iroin  the  eond<  nser  was  measured  into  the  hot  well,  as  was  also  that  sop- 
plied  to  the  auxiliary  pump,  the  waste  of  .it^^am  by  the  jet  and  safety-valve  being 
supplied  from  a  barrel  of  fresh  water  carried  on  board. 

rive  hundred  and  thirty-tivo  pounds  of  coal,  of  the  same  quality  and  size  aa  that 
ns«»d  in  the  trial  at  tin*  wharf,  were  jnit  on  board  and  burned,  the  last  coal  being 
tired  at  l*J.*i.'>  p.  ni.  Troni  this  time  the  lire  continued  to  bum  for  56  minutes  nion. 
The  amount  of  refuse  reniainin;:,  when  tho  furnaeo  was  cleaned,  was  much  smallflr 
than  that  in  the  previous  trial,  owin;;  to  the  u.so  of  forced  draft. 

The  engine  data,  wlii«  h  were  taken  every  w^ven  and  one-half  minutes  during  two 
an«l  one-hair  hours  of  the  greatest  j)erformanee,  are  averaged  below: 


Steam  pressure,  by  fjua^e,  in  pounds  per  square  inch   195 

Vaenum,  in  inehes   24.5 

l^evolntious  per  minute   47l!7 

Lowest  number  of  revolutions  per  minute   42S 

Hijihest  number  of  rev<dutiou»  per  minute   4Qg 
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Total  weightii,  in  pouuds : 

Coal  consnmed   535 

Dry  refase  from  coal  (no  allowance  for  coal  and  ashes  carried  out  of 

smoke-pipe)     94. 5 

Combnatiblo  consumed  ( apparent)   440. 5 

Wat«r  pumped  int4>  boiler  from  bot  well   2,713.02 

Water  pumped  into  boiler  from  auxiliary  tank   444. 00 

Total  water  pumped  into  toiler   3, 157. 02 

Evaporation : 

Per  pound  of  coal,  from  02°   5. 901 

Per  ponnd  of  combustible,  from  C2°   7. 17 

Per  pound  of  combustible,  from  and  at  212°   8.08 

Total  time  of  firing,  in  hours  

Coal  consumed  per  hour,  iu  pounds   232. 02 

Coal  consumed  per  hour  per  square  foot  of  grate,  in  pounds   25. 85 


Soon  after  startin;;  on  the  run,  the  gauge-glass  burst,  the  automatic  valves  closing 
immediately,  and  during  the  rest  of  the  trial  the  water-level  was  regulated  by  the 
gaage-cocks. 

Ten  runs  were  made  over  the  measured  mile,  live  with  and  five  against  the  wind 
and  tide,  and  then  two,  over  a  measured  course  of  3  nautical  miles,  one  with  and  one 
against  the  wind  and  tide,  the  speed  incn.'a.siiig  from  13  to  15  statute  miles  per  hour. 
The  engines  were  not  slowed  at  any  tinio  between  the  runs,  nor  iu  turning.  There 
waa  no  evidence  of  priming,  nor  was  any  water  carried  over  to  the  engines,  although 
there  mnst  have  been  eousiilerablo  variation  in  the  height  of  water  iu  the  boiler. 

Steam  blown  through  the  gauge-cocks  appeared  to  bo  dry.  At  11. 24^  a.  m.,  the 
leauge  indicating  then  190  pounds,  tlie  engines  were  stopped,  the  fire  burning  actively. 
The  auxiliary  pump  was  put  on,  the  jet  cloKcd,  and  t  he  furn.ico  door  opened;  thesteam- 
presMire  fell  m>  rapidly,  however,  with  the  bleoder-pipo  open,  that  the  door  was  closed 
very  soon  after.  There  was  no  lifting  of  the  water  or  other  evidence  in  the  behavior 
of  the  boiler  that  would  indicate  any  more  tendency  to  disastrous  resnlts  of  any  kind 
than  in  the  ordinary  shell  boiler.  Apparently  dry  steam  only  was  blown  through  the 
gauge-cocks,  which  were  frequently  opened  during  the  stoppage. 

At  11. :i4^,  the  engines  were  again  started  and  the  jet  put  on,  the  steam-nrcssure 
beginning  to  Timt  inmicdiatcly  I'roui  185  ponnds.  At  11.35^,  went  ahead  at  fnil  speed. 
From  12.'.;.'),  when  tho  last  eual  was  put  in  tlie  furnace,  until  1  j).  m.,  the  average 
pressure  maintained  was  195  ]>oiin<ls. 

At  1.U4  tlie  valves  were  n.^versed  from  full  speed  ahead  to  full  speed  astern,  the  en- 
gines backing  in  15  M>conds,  with  steam  at  150  jiouuds.  Several  other  trials  iu  back- 
ing and  also  in  turning  were  made,  the  boat  begl:ining  to  back  from  full  speed  ahead 
in  little  mori)  than  hall' her  length.  The  ilianieiers  of  tho  turning  circles  were  .'ihout 
twice  the  length  of  tho  hoat.  She  was  easily  handled,  being  light;  tho  eugines 
worked  without  a  hitch,  the  hearings  ran  cool  and  required  little  attention.  At 
1.21  p.  m.,  the  launch  was  lnonght  al()nt:>icle  the  wJiarf.  tho  steam-gange  showing  70 
pounds.  Tho  water  was  left  at  tho  boti»»ni  of  the  gauge,  apparently.  The  dry  ashes 
were  weighed,  the  furnace  having  been  well  eleam-d. 

In  the  Ja-neif  Lihj  th»'  top  of  the  boiler-casing  is  easily  removable,  so  that  by  dis- 
connecting the  N'parator  and  ]iipes  in  front,  the  whole  boiler  can  be  readily  lifted 
oat  (a  space  abovi*  erpial  to  the  heigliT  of'  vei  tie.-il  tubular  ch-ments  being  n'qnired  to 
do  this)  .ind  any  tube  lenmvi  d. 

In  the  larger  bmh  r.  aiiaii:;;i'd  Ut\  hi;iln-:  pnivu  .  ^^llile  the  princi]de  is  the  same  in 
every  respect,  there  are  some  dilierenrr>  in  the  «le!ails  of  const  ruction.  Th»^  steani- 
dmm  is  placed  within  the  rectangular  racing  and  the  separator  at  the  back  of  thn 
boiler,  bo  as  to  h-ave  the  front  of  the  ra>iiig  fn-e  lor  n-moval.  There  are  four  hori- 
zontal elujuents  in  the  fi*eil-\vater  ]ieat<T.  in^tea>l  of  three,  and  seven  tubes  in  each 
■yertical  element.  iii>tead  oi'tive.  Aii  tubes  an'*.;  inches  \\\  internal  diameter,  and  are 
Joined  to  IJ's  ami  ellmws  by  right  anil  h'tt  hand  threads.  The  veriii'al  elements 
connect  directly  (without  the  interpo>it ion  of  VV)  to  short  tubes  in  theMeauiaml 
mnd  drums,  being  >ecurrd  tc»  them  by  h«'a\y  uuion-eouplings,  the  nuts  of  which  are 
fitted  with  lugs  on  top  fur  spanners.  Ti.e  Joint  i>  made  with  asbestos  washers.  The 
holes  in  the  drums  are  /ig/aggi  d.  The  easing  is  a  single  shell,  with  insi<le  T-irons 
wearing  a  lining,  v.^  ii.rhes  thick,  of  "  Ma;;i:csi:i  "  bricks. 

A  boiler  of  this  kind,  de>igned  to  dfveliiji  from  M'ven  to  right  hundred  horw-power, 
IB  being  put  in  th<'  yat  ht  Suii  \\  hrn,  jaun<-hed  by  the  lIerre>liotl  Com]tany  on  April  24. 
Its  grate -surface is  5r  ><iuaie  ft'<  r.  .'ind  the  casing  rectangular,  al.iont  tf^  by  by  defect 
high.  The  construction  in  all  di-tails  seems  tn  bo  ^ub^tant lal.  Owing  to  the  large 
number  of  joints  in  <onta<  t  with  tin-  lire,  the  iiabillty  to  bahage  is  increased,  but,OD 
account  of  the  facility  with  which  anv  i>ne  eb-iiit-nt  can  be  n-moved.  tli*.'  force  of  any 
objection  on  this  score  is  reduced  lu  a  minimum.  In  case  miv.  or  several  <if  the  elements 
are  removed,  the  holes  can  be  ch-seil  by  caps  and  the  rest  of  the  boiler  c  mtinued  iu  use. 
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Tho  oompatcd  weight  of  tbis  boiler,  with  its  attachwentSi  is  between  11  aud  1*2  tons 
Det.  The  space  required  in  front  for  removal  of  the  elements  would  bo  only  7  feet,  or 
lees  than  tho  usual  width  of  jSre-rooms. 

We  are  of  the  opiuiou  that  this  typo  of  boiler  is  well  adapted  for  large  powers,  and 
SCO  no  reason  wby  any  number  of  boilers,  oach  complete  in  itself  as  described,  with 
regulating  check-valves  for  tbo  control  of  tho  feed-water  supply,  should  not  bo  sne- 
costifully  arranged  in  batteries  nnd  in  bcparato  compartments.  It  is  not  yet  certaiu 
whether  it  will  operate  satisfactorily  with  a  powerful  forced  draft  and  highest  rate 
of  combustion,  but  its  performance  iu  tho  Jersey  Lily,  when  in  free  route,  indicated 
that  even  a  higher  rate  of  combustion  than  was  secured  would  not  have  caused 
prejudicial  results.  When  the  Hay  When  is  completed,  there  will  be  an  excellent  oi>- 
portunity  to  further  test  tbis  question,  as  a  powerful  blower  is  supplied  to  force  tbe 
combustion  to  the  high  rate  that  is  expected,  and  which,  in  fact,  will  be  necessary  to 
produce  the  horse- power  anticipated. 

The  class  of  skilled  labor  required  for  tho  proper  care  of  the  boiler  when  iu  use, 
and  for  repair  and  renewal  of  parts  when  found  defective,  cau  be  generally  fonndi 
in  our  opinion,  on  board  our  naval  steamers,  the  character  of  the  work  being  niainly 
pipe-iitcing. 

On  April  24,  in  accordance  with  the  expectations  and  wishes  of  the  Messrs.  Herre- 
shoff,  we  made  the  trial  with  tbe  old  type  of  boiler  in  Our  Mary,  This  trial  was 
mainly  for  the  purpose  of  observing  the  general  working  of  the  boiler  in  order  to  in- 
stitute a  comparison  of  the  care  nnd  attention  required  in  tho  two  types;  but,  as 
before  described,  an  evaporative  and  four  cnlorimctric  tests  were  also  made.  The 
trial  lasted  four  hours,  the  lire  burning  for  forty- five  minutes  after  the  last  coal 
was  put  in  the  furnace. 

Tbe  following  table  gives  the  results : 


AT  BRISTOL,  R.  I.,  APRIL  S4, 


EVAPORATIVK  TEST  OF  TUE  BOILER  OF  "OUR  MARY 

Am. 

[All  weights  arc  in  pounds  aud  all  teroperatnres  in  degrees  FAbrenheit.J 
Totals. 

Duration  of  trial,  in  hours   4:00 

Coal  consumed  •.   324. 00 

Befuse  from  coal   63. 35 

Combustible  consumed   260. 05 

Water  evaporated,  by  tank  iiieaHnrenient   2,310.00 

A  reragi'ft. 

Temperature  of  feed-wator   64. 6 

Temperature  of  atmosphere   49. 6 

Pressure  of  steam  by  gauge   1 12. 0 

EatioH. 

Coal  per  square  foot  of  grate,  per  hour  

Combustible  per  square  foot  of  grate,  per  hour  

Water  evaporated  from  C4.(»°,  per  pound  of  coal  

Water  evaporated  from  64. G^,  per  jiouiid  of  combustible  . 
Water  evaporated,  equivalent  to,  from  and  at  21*2^  


  9.00 

  7.M 

  7. 13 

  8.1-6 

  10.59 

Tbo  observed  data  aud  computed  results  of  tbe  calorimctric  tests  are  given  in  the 
following  table : 

Calorimeter  tents  of  Hcmshoff  boiler  {old  type)  in  launch  Oar  Mary,  at  BriBtol,  R.  /.,  April 

24,  18ti8. 


Time. 


I  Sti'am  prossnre 
I     by  KanKC.  , 


a.:m.  I  A.M.  I 

ll.OJi 
A.M.  I 

11.  no 
v.\i. 

L'.  08  ; 

I 


11.2l> 
P.M. 

JJ.ll 
i.r.i 


of  empty;  W  +  i». 
'  barrel.  I 


lOf)  , 


p 


i:;o  ; 
I'j.'i 


115 
111! 


W+6 


TemperataTM. 


I  FinaL  luitimL 


39.8 




V. 

1 

t. 

100 

15a  3 

21X12 

10.2 

111.1 

41.0 

100 

156.2 

206.73 

9.75 

11L3  1 

45.4 

ior> 

15.'i.  U 

204.6 

0.6 

111.8  I 

48.9 

io:> 

155.2 

201. 8 

a.8 

lllLO  > 

1 

49^7 

*  Slovri'd  engiuos  dnriog  tef»t  owinj  to  WAtor  in  cylinder. 
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CmloritMter  teats  of  Herreahojf  boiler  (old  type)  in  launch  Our  Mary,  etc. — Gontinned. 


's 

Units  of  heat. 

• 

Q. 

h'. 

h. 

h'-k. 

I 

T. 

T-h'. 

1 

79.2001 

13.0006 

«7. 1995 

869.4661 

318.0155 

23&8154 

.9005 

2 

79.400R 

13.4009 

6  >.  9999 

859.7610 

332. 1875 

252.7897 

.9358 

3 

7D.4008 

14. 900.) 

64.5005 

868.8159 

818.9377 

239.5360 

.0245 

4 

80. 1032 

13. 7009 

66.4023 

871. 6488 

314.9190 

234.8158 

.8371 

.927 

From  the  average  value  of  it  will  be  seen  that  the  moisture  was  1.0—0.927= 
0.073,  or  7.3  percent.,  which  is  more  than  twice  the  amoant  found  in  the  boHer  of  the 
Jersey  Lily, 

To  determine  the  equivalent  evaporation,  had  all  the  heat  absorbed  by  the  water 
in  the  boiler  been  utilized  in  producing  dry  steam,  we  have  the  following  data  and 
the  computations  therefrom : 


Average  steam  pressure,  absolute  (p)   126.7 

Temperature  corresponding  to  this  pressure  {t)   345. 15 

Units  of  heat  in  I  ponnd  of  steam  at  pressure     from  32°   11H7.2107 

Units  of  heat  in  1  pound  of  water  at  pressure  p,  from  32°   317. 0975 

Units  of  heat  in  1  pound  of  water  at  temperature  of  64.6°   32. 6091 

Total  weight  of  feed- water  of  a  temperature  of  64.6°   2310. 0 


1187.2107— 32.0091=lir)I.G010=unit8  of  heat  required  to  convert  1  ponnd  of  water  at 
64.6°  into  steam  at  pressure  :U7.()975— 32.G091=2d4.4884=nnits  of  heat  required  to 
raise  1  pound  of  water  from  (>4.(W  to  temperature  /. 

But  only  0.927  of  the  water  fed  to  the  boiler  was  converted  into  steam,  the  remainder 
0.073,  passing  over  as  moisture  of  a  temperature  f. 

Therefore  2310x0.927=*J141.:i7  pounds  of  water  converted  into  steam.  This  re- 
quired an  expenditure  of  2141.37 xlir)4.r)01G=2472428.5858  units  of  heat. 

To  raise  the  remain in«r  water  from  (M.()°  to  the  temperature  t,  required  (2310—2147.37) 
X2J^4.4ri84=47973.22^3  units  of  heat. 

Therefore  there  was  absorbed  by  the  2310  pounds  of  water  fed  into  the  boiler  a 
numl)6rof  units  of  heat  equal  to  2472428.r>dr>ri-f  47y73.2283===2520401.8141,  and  hence 
(232O401.814lx2G0.Gr>)-Hll54.tXar)=8.«3=oquivalent  evaporation  per  pound  of  com- 
bastilde  from  64.6°  and  und«'r  an  absolute  jiressure  of  I2t5.7  pounds. 

And  (8.8:Jxll54.G010)-r-%.').7=10.r)57=equivaient  evaporation  from  and  at  212°. 

The  excessive  moi.sturc  shown  by  the  calorimetric  tests  in  the  above  case  was 
plainly  evident  from  the  workin<;  of  the  euj^ines  during  the  trial,  as  these  hflkd  to  be 
■lowe<l  H(*veral  times  on  account  of  water  in  the  cylinder.  This  excess  was,  no  doubt, 
dae  to  slight  variations  in  the  water-level,  although  the  closest  attention  was  given 
to  its  regulation.  It  is  in  this  particular,  as  well  as  in  facility  for  repairs,  that  the 
new  type  is  superior  to  the  old  one. 
Very  respectfully, 

A.  S.  Greene, 
Chirf  Engineer,  U,  S.  Navy. 
C.  W.  Rae, 
Passsed  Assistant  Engineer,  U,  8.  Navy. 

F.  C.  Bieg, 
Assistant  Engineer,  U,  8.  Navy. 

Eogineer-in-Chief  George  W.  Melville,  LT.  S.  Navy, 

Chief  of  Burtau  of  SUam  Kngineeringy  Navy  Department^  Washington,  D,  C. 
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REPORT  OF  A  BOARD  OF  U.  S,  NAVAL  EXailTEERS  OX  THE  HOHES- 
STKIX  MANUFACTURING  C0MPANT8  ENGINE  AND  STEAM-GES£R- 
A  TOR,  MADE  TO  THE  BUREAU  OF  STEAM  ENGINEERING,  XAVT  DE- 
PARTMENT, MAY  1*2,  1688. 

OfFICK  of  the  IIOHEN stein  MANUFACTURING  COMPANT, 

Newark,  N.  J.,  May  12, 

Sir  :  In  obedience  to  the  Buroairs  order  of  April  16,  1888,  wo  have  esamiucd  and 
made  such  tests  as  limited  time  and  means  permitted  of  the  engine  and  j;enerator 
hiiilt  by  the  Hohenslein  Mauulacturiuj^  Company,  of  Newark,  N.  J.,  and  have  the 
lionor  to  report  upon  the  adaptability  of  the  same  for  the  naval  service. 

The  engine  is  a  single-cylinder  rom])ound  inverte^l  half-trank  type.  The  bed-plat« 
is  of  cnst'-iron  and  dished  directly  under  the  crank  to  catch  drippings  of  oil.  Thr 
forward  and  after  part  of  the  bed-plate  is  a  flat  surface  upon  which  are  secured  the 
main  bearings,  feed  and  air  pumps.  A  crank  on  the  forward  end  of  the  shaft  drives 
the  feed,  air,  and  naphtha  pumps.  The  latter  is  placed  in  the  naphtha  tank  and  cua- 
[ic(-ted  to  motion  by  a  rod.  The  cylinder  rests  upon  four  iron  columns  seonred  to  the 
hed-])late.  The  piston  and  trunk  are  in  one  castinf^;  the  latter  passes  through  the 
lower  end  of  the  cylinder,  and  is  fitted  with  a  stulUng-box.  The  space  between  the 
trunk  and  the  cylinder  is  the  high-pressure  end ;  and  the  upper  end  the  low  pressore. 
The  steam  is  admitted  and  exhausted  from  both  ends  of  the  cylinder  by  an  oscilUtiag 
valve  driven  by  one  eccentric  secured  to  a  slip-sleeve  and  wheel,  fitting  loosely  on  the 
ishafr,  and  having  the  required  stops.  In  working  the  engine  the  sleeve  is  brought  np 
against  one  of  the  sto])s,  phacing  the  eccentric  in  backing  or  ahead  position.  In  sd- 
dition  there  is  a  small  by-pass  valve  for  admitting  steam  directly  to  the  steam-port 
of  liigb-i»re8suro  cylinder. 

The  trunk  ])in,  to  which  the  upper  end  of  connecting  rod  is  attached,  is  secured  to 
the  piston,  and  is  lubricated  through  a  tube  havin^:  the  same  motion  as  the  piston, 
passing  through  the  t  op  cylinder  head.  Over  the  oil-tube  is  a  stand-pipe,  the  botton 
of  which  forms  a  gland  to  keep  the  oil  tube  tight.  The  upper  end  is  open  for  supply- 
ing tlie  necessary  amount  of  oil. 

Stram  is  iirst  admitted  into  the  lower  or  high-pressure  end  of  the  cylinder,  and 
after  [lerforming  its  duty  it  ])a»ses  into  the  upper  or  low-pressure  end.  Through  a 
<'ylindrical  feed  water  heater  it  exhausts  to  a  pipe  condenser  secured  to  the  keel  of 
the  boat.  This  pipe  cond<'nser  commences  amidships  on  the  starboard  side  and  ex- 
tends nnuind  the  siern  and  on  the  port  side  for  the  same  distance.  The  connection 
to  the  air  pump  is  made  near  the  stern.  The  thrust  is  taken  on  a  brass  casting  se- 
cured to  the  stern  post,  against  which  the  hub  of  the  propeller  rests.  The  piston  ii 
paekiMl  with    Eureka"  packing. 

The  advantages  of  this  engine  arc  reduced  height,  as  compared  with  cross-head 
engines  of  the  same  length  of  connecting  rod.  and  less  number  of  moving  parts. 

The  objeetions  are,  its  liability  to  hang  on  the  center,  the  losses  by  radiation  from 
tlie  trunk,  and  condensation  due  to  difiference  of  temperature  in  the  cylinder  darinf 
each  revolution. 

THE  GENERATOR. 

Tlie  gciierat(»r  in  its  general  form  is  a  vertical  cylinder,  as  shown  by  the  accompanv- 
ing  ])Iat(s  The  base-]>lat(^  is  a  square  with  a  circular  flange  to  which  is  secured  t&e 
outside  casing.  In  a  c(  ntral  ]K)siti(m  is  a  cylindrical  chamber  into  which  is  secured 
a  vert  ieal  tube  closed  at  both  L'uds,  extending  into  the  smoke-pipe.  Into  the  chamber 
below  tlio  vertical  tube  the  na])htha  vapor  is  conducted  by  a  pipe  leadinff  from  the  re- 
tort, liitotlnsehauiberart^  tapped  twenty  small  perforated  pipes  extending  radially; 
tbrongh  llieiii  the  naphtha  passes  into  the  combustion  chamber.  The  space  in  the 
base-] date  between  the  chamber  and  the  flange  has  suitable  openings  for  the  admis- 
sion of  air  into  the  combustion  chamber.  Surrounding  the  central  tube  and  secnnd 
to  it  (ni*ar  the  upper  and  lower  ends)  by  brass  nipples  aro  twenty  spiral  copper  tubes. 
Around  these  tiil>es  is  a  cylindrical  casing  consisting  of  light  Russia  iron  for  outside, 
1  lien  an  air  spaee  of  one-eigth  inch  between  it  and  an  inside  sheet-iron  casing.  Inside 
I  lie  inner  easing  is  a  lining  of  asbestos. 

In  the  lo])  of  the  central  tube  is  ta])ped  a  steel  pipe;  coiling  down  and  around  the 
tnh",  it  tln-n  passi-s  through  the  rasing  to  the  engine. 

The  I'l'i'd  water  is  forced  into  the  lower  end  of  the  central  tube,  and  thence  paaws 
into  eoil  copper  tubes  and  is  maintained  at  a  level  with  their  upper  openings.  The 
iiiiper  part  of  the  eentral  tube  is  a  steam  drum;  this  surface  and  the  coil  otsam-pips 
is  exposed  to  tlit^  escaping  gases  from  the  furnace,  which  suiierheat  tha  ateamlo  aa 
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extent  we  were  nnable  to  ascertain  for  want  of  suitable  appliances.  The  water 
gange  is  placed  on  the  outside  casing  and  connected  to  the  central  tube. 

The  retort  is  a  vertical  steel  tube  placed  intiide  the  casing,  and  extends  through  it 
near  the  base  of  the  smoke-pipe.  At  that  point  it  connects,  through  two  right-angled 
tiiruB,  to  an  iujector  (with  an  opening  tc^tho  air)  which  discharges  the  vapor  and  air 
through  a  return  pipe  to  the  chamber,  and  thence  to  the  burners. 

Two  feed-water  tanks  are  placed  in  the  boat,  each  having  a  division  plate  near  one 
end  extending  from  the  top,  with  an  opening  into  the  main  tank  near  the  bottom. 

?'he  air  pump  discharges  the  water  into  t ho  Muullor  division  and  it  then  flows  through 
he  opening  in  the  division-phite  into  the  main  tank,  to  which  the  suction  pipe  of 
the  feed  pump  is  connected.  The  oil  floats  on  top  ot*  the  water  in  the  smaller  section 
and  is  prevented  from  ruaching  the  gt'nerator. 

The  teed- water  heater  oonsistH  of  two  pipes  of  ditfereut  diameters.  The  inner  pipe 
is  a  part  of  the  exhaust  pi])o  leading  to  the  condenser  and  the  feed  water  is  pumped 
into  the  annular  space  between  the  pipes,  and  thence  to  the  generator. 

Two  small  hand-pumps  are  fitted  in  tbo  boat,  one  tosnpply  air  to  the  naphtha  tank 
and  the  other  to  supply  water  to  the  generator  when  the  engine  is  .at  rest. 

The  naphtha  tank  is  placed  in  the  bow  of  t  he  boat,  and  the  discharge  pipe  from  the 
pump  is  led  to  the  outside  of  the  boat  alongside  the  ket^l  to  a  ]>oint  directly  under  the 
generator,  where  it  pasMirs  through  the  hull  ami  <tonnects  with  the  retort.  This  pre- 
cantiou  is  used  to  prevent  any  leakage  of  naphtha  inside  the  boat. 

In  starting  the  generator,  air  is  foieed  into  the  naphtha  tank  by  the  hand-pump, 
"where  it  mires  with  the  naphtha  vapor ;  it  is  t  lien  conveyed  through  a  pipe  to  the  fur- 
nace and  ignited.  After  the  engine  in  in  motion  the  na])htha  pump  forces  the  naphtha 
into  the  retort.  The  latter  puinp  can  aNo  he  oper.ited  hy  hand  when  the  engino  is 
stopped. 

Daring  the  trial  the  water  in  the  glass  ganixe  (lro|>ped  whenever  the  engine  was 
■topped  and  the  supply  of  naphtha  cnt  olf,  and  would  rise  again  when  the  engine  was 
pnt  10  motion.  This  was  probably  <lne  to  two  causes:  first,  the  water-gauge  pipe 
was  conucctcd  to  feed  pipe  and  the  foree  of  the  wat(*r  in  its  passage  to  the  central 
tube  proliably  caused  tho  rise  in  the  gange  glass;  second,  a  portion  of  the  water  in 
the  coil  tubes  was  probably  thrown  out,  by  the  rapid  genttration  of  steam,  into  the 
central  tube.  The  facts  can  only  be  ascertained  by  making  the  connection  between 
glass  water-gauge  and  feed  independent,  and  placing  test  eocks  on  one  or  more  of 
the  coil  tubes.  A  ponsible  cause  alleeting  the  dnrability  of  the  generator  is  that  the 
oil  nsod  in  the  cylimler  of  a  condeuHing  engine  may  tind  its  way  with  the  feed  water 
into  the  generator,  clogging  and  coating  the  Kniiace  of  tnbes  to  such  an  extent  as  to 
destroy  them. 

Only  a  long  trial  will  demonstrate  whether  th(>  means  (hey  have  adopted  to  sepa- 
rate the  oil  from  th<^  feed  water  will  acconi|)iisli  it. 

The  advantages  of  this  generator  are  rapidity  in  generating  Hteaiu,  requiring  only 
three  minutes  to  raise  Hteani  from  cold  water  to  a  pressure  of  lOU  pounds  per  square 
inch;  lightness  as  compared  wtib  boilers  n-^ed  in  the  naval  servief^;  large  amount  of 
heat  in  K  service  in  ]»ro]iortion  to  space  oecnpied.  and  wt^  believe  it  impossible  for  it  to 
explode  with  any  serious  re.<^nlts.  TIm'  IIolxMisteiii  Manufacturing  Company  has 
designed  aH.'oal-burniiig  generator  with  Iari;er  tubi>s  an-l  of  a  .m/o  more  suitable  for 
the  launches  usi-d  in  the  navnl  service. 

As  it  is  this  size  or  one  Ktill  lari;er  that  the  company  desires  tested,  the  Board 
would  suggest  that,  if  a  trial  be  made,  the  circiil.-it  ion  in  the  coil  tiib<*s  be  ascertained 
and  the  trial  be  sutliciently  loni;  to  deiumistrate  its  durability.  There  is  no  question 
that  with  this  kind  of  g'MM-rator  it  is  m-cf ssary  to  use  pure  water. 

Fonr  of  the  generators  of  this  type  have  biTu  completed,  two  are  in  the  small 
lannches  now  at  the  work  ».  whirii  have  bfcn  but  litth'  nseil ;  one  in  tlm  shop  furnish- 
ing power,  used  Nince  rcbniary  last,  and  om*  i:i  the))rivate  boat  belonging  to  Mr. 
Ofeldt,  iho  dcHigner.  used  since  .\pril,  I --7:  aU  of  lluv-^e  are  said  to  have  given  satis- 
faction. 

Two  trials  w«*re  made:  tin*  first  to  ti>t  the  power  of  the  engine.  The  boat  was 
steamed  back  and  forth  on  tlie  Tassaie  I.Mvrr.  :\\n\  canls  were  taken  suflieiently  often 
to  ascertain  the  jjower  of  tlu*  en'^me.    (See  'r:il)le  I.  ) 

The  second  trial  w.is  to  t»'st  the  eiH<-i«'ncy  of  tin*  gi'n«Tator.  (Connection  was  broken 
between  the  feed-pipi'  ainl  teed-water  iixwk,  connection  mad«»  to  an  open  vessel 
into  which  the  water  was  measured.  The  n:i])h:ha  tank  was  emptied  and  the  amount 
placed  in  it  caretully  weii^hed,  ami  tin-  env;ine  was  kept  in  motion  until  the  naphtha 
was  exhausted.   {.'^*  Table  II.) 

An  additional  trial  was  att''nipt«Ml  in  onb  r  tti  as.-.-rtain  the  <  va]»oratiou  at  atmos- 
pheric pn'ssu  re.  The  salVfy  valve  wa-i  rerii'ive-l  >-t  tiiat  the  steam  generated  could 
pasB  directly  to  the  air,  but  the  exjii'riui''-i'  laih-fl  'if  accouiplishnn'nt  on  account  of 
water  passing  out  with  thesream  in  I:ir.:e  ijii-ri!  ii  ii-s. 

The  board  flid  not.  f«>r  thf  tollowiug  i»'a<on  deem  it  nere-j^ary  to  make  morv  ex- 
tended trials.  First,  the  Hohi  nstein  MannlaciMi  ing  Company  we're  not  desirous  that 
trials  shonld  be  made  with  the  size  of  generator  uned.  but  would  prefer  a  trial  with 
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a  larger  size  fitted  for  buroiDg  coal ;  second,  the  one  tried  is  designed  for  burning 
uuplitba  only — a  fuel  tbat  would  not  be  used  in  tbe  naval  service;  third,  the  engine  and 
pipes  were  not  rlotliod  nor  litted  with  appliances  for  ascertaining  the  temi>eratnre  of 
tlie  feed  water  passiitg  tbmugli  the  heater,  nor  the  temperature  of  the  products  of 
combustion  entering  the  smoke-pipe.  The^o  was  no  counter  attached  and  the  revolu- 
tions varied  with  tlie  slightest  movement  of  x»ei-8ons  in  the  boat,  so  that  it  was  im- 
possible to  ascertain  the  total  number  of  revohitions  of  the  engine.  At  the  time  the 
cards  were  taken  tlie  moving  weights  wore  kept  quiet,  and  the  revolutions  taken  with 
a  speed  indicator. 

DIMENSION'S  AXD  WEIGHTS. 


Engine. 

Diameter  of  eylinder   inches..  6^ 

Diameter  of  trunk  do.... 

Diameter  of  piston  gui<l»^  tlirongli  cylinder  head  do   | 

Stroke  of  piston  do   5i 

Area  of  high -pressure  end  of  cylinder  (net)  square  inches..  11.64 

Area  of  low-pressure  end  of  cylinder  (net)  do   32.74 

Clearance  boiweon  ])iston  an<l  bottom  of  cylinder  inch..  \ 

Clearance  betwccu  piston  and  top  of  cylinder  do   -f^ 

Total  clearance  space  at  lower  end  of  cylinder  cubic  inches. .  6. 1« 

Total  clearance  space  at  upper  end  of  cylinder  do... .  9.^15 

Area  of  steam-port  square  inch . .  .94 

Area  of  exhaust-port  do   .94 

Inside  diameter  of  steam -pipe  inch . .  | 

Inside  diameter  of  exhaust-pipe  do   I 

Length  of  connecting  rod  do   l:i 

Length  of  pipe  condenser  feet. .  5fl 

Inside  diameter  pipe  condenser  inches. -  1. 12 

Ontsido  diameter  pipe  condenser  do....  1.25 

Area  of  condensing  surface  square  feet..  6.56 

Diameter  of  air-pump  ...inch..  .61 

Stroke  of  air  pump  do....  4.00 

Diameter  of  feed  pump  do....  .62 

Stroke  of  feed  puujp  do....  1.00 

Diameter  of  naphtha  pump  do....  .5 

Stroke  of  uaphtba  pump  do  5  to  2 

Throw  of  eccentric  do  

Length  of  valve  arm  do.... 

Lsi])  ot'va]v(5  do....  .6 

Weight  of  engine  and  ]mmps  complete  ■  pounds..  175 

Weight  of  trunk,  piston,  and  conueeting  rod,  complete  do....  81 

IIei>;bt  of  engine  inches..  27 

Length  of  engine  j.-do   18 

Wi<ltli  of  engine  .•  ...do....  13 

Generator, 

Diameter  of  easing,  exterior  -  ...do....  14} 

Diameter  of  casing,  interior  do....  13^ 

Height  of  top  of  Knnike-pipo  above  grate  do   56 

Height  of  shell  from  base  plate  to  junetion  of  smoke-pipe  do.-..  36 

Height  of  smoke-pipe  above  shell  do   S 

Diameter  of  snn>ke-i)i])e,  interit>r  .....do....  7 

Diameter  of  grate  or  burner  do....  13 

Area  of  grate  or  burner  square  inches..  133.4 

Dimensicms  of  ba«o  ]»late  lo  inches  square,  thickness  inches..  i 

Height  of  boiler  over  all  ..do....  61 

Length  of  eentral  tube  above  water  line  do....  17 

Diameter  of  central  tube  (insiile)  ,  do....  3 

I)iamet<*r  c»f  eentral  tube  (nutsi(b')  do....  3^ 

Coil  tubes  nomber..  20 

Length  of  eaeli  eoil  tube  feet..  12 

Diameter  oC  eoil  tubes  (out>'i(li')  ..inch..  | 

Diameter  of  eoil  tui)es  (inside)  do   \ 

Area  of  beating  snrfaee   square  feet..  27.fi 

Area  of  superheat  ing  snrfaee  do.-.-  ii.i5 

Distance  from  grate  to  lower  part  coil  tubes.  inches..  5 

Heigbt  of  water  above  lower  i)art  of  eoil  tubes  do   26 

lltiigbt  of  burner  abovc^  base  ]>late  ..do....  Si 

Distance?  between  upper  and  lower  coil  eonuections  ^  do.-..  )6 

Capacity  of  steam  drum  cubic  inehM--  190L16 

Capacity  of  naphtha  tank  gallons..  SO 
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Capacity  of  water  tauk  jjallons. .  ^5 

Weight  of  watrr  in  fr<?n«^rator  poiiudB..  13 

Weight  of  water  in  tank  do   200 

Weight  of  naphtha  in  tank  do   :W0 

PreMure  at  which  genorator  was  tested  do   'MO 

Weight  of  generator  complete  do   100 

Screw  proptller. 

Blades  nnnihcr..  2 

Diameter  inches..  21 

Pitch  do   42 

Helicoidal  snrface  square  inches..  100 

IHim-nsious  of  boat. 

Length  over  all  feet..  25 

LeDgib  on  ke**l  do.. .  22 

Breadth  of  beam  do . . .  5 

Draught  inches..  21 

Table  I, — Trial  of  the  Hteam-Jantu  h  eufjine  and  generator  of  the  Hohenstein  Manufactiir- 
hig  Com  pan  Iff  Xetcark,  y.       Maj/  3,  ISr^S, 


Hoar. 


11.40  a.  m  

ll.liOA.in  

S.au  |i.  in  

1.30  p.  m  

S.35  p.  ni  

3.40  p.  ID  

3.4<~>  p.  in  

3.5!2  p.  ni  

Averaf;efl  ■ 


n 


110 

1(N) 
lO'i 
1«»0 
12-. 

no 

!».'> 


a 


Mean  fffretive  prcs- 


Iixlicati'd  hursr-powcr. ; 


■'I 

2-9 

3  ® 

o 
H 


10 

2 IX 

40. 20 

10 

1.00  ■ 

1.12 

2.72 

10 

2:.2 

4  n 

10.14 

I..V5 

l.Ki 

2.  72 

10 

2'JH 

10.40 

l.OK 

2.  ;»7 

10 

ll72 

:{'.)  M 

12.20 

1.7:!  1 

i.r.0 

3.  23 

10 

•J  40 

W.  (HI 

11.22 

i.:w 

1.22 

2.  W 

10 

'JIJ-' 

:!fi.  I'o 

12.  :)0 

1.  r>r> 

1  r»'* 

X  07 

10 

244 

40.  H» 

ii.:.o 

l.fiO 

l!27 

2.  87 

lu 

::.«> 

4m 

12.05  1 

i.:i4 

1.28 

2.62 

10 

2iNr> 

;j7.  ?.'» 

11.25; 

1.  :.i 

1.27 

2.  775 

I'oiiiiiln  of  Htf'ani  fM'r 
IiDiir  m  ('\liiiiltT  at 
p'liiit    n  i  II  i'  toiitli.'* 

«»f'th»»  HtFiiki"  lioui 
l)e;:iuiiiii>;. 


pounds  of  Hirani  ]mt 
liiiur.  ii-taini-il  in  t-\  I- 
iiul»-r  by  iiinipn^- 
t*utu. 


Pouudn  of  Hti'unt  ]M'r 
lioiir.i-\li:iu.'»liil  from  = 


Hoar. 


2 


11.40  ft.  m 

ll.M)  a.  ni  . 
8.30  p.  Ill  . 
3.30  p.  ra  . . 
3.35  p.  m  . . 
3  40  p.  ni . , 
3.45  p.  ni . . 
3.S2  p.  m  . . 


Averages . 


If 

72.  m 

r..  o!it 

11. 

7i».srj 

2fi.03 

«;h.717 

f,  ♦".-7 

»;■_'.  n;:i) 

:«i.  (rj 

f.9. 1»42 

• !).  01 ;  J 

:{. 

^  »■( 

«;  {.  vui 

215.  Ii7 

7.-.  1!'7 

12» 

:•.  I  1  - 

1».  5!'» 

7  !.  ••7U 

HI  701  t 

21. 08 

7ii.  1  ! 

I 

i;.  .'i 

•;i.:.:;i 

--'71  i 

2G.  04 

f  .\.  VJ'J 

<■«  :::js  ■ 

I.  7'::» 

.-.  i.'.t;  , 

IX  7::'» 

h'.  >«m;  ■ 

2S.09 

72.  1 14 

M'.  M4  i 

f.  U'.l  [ 

•.7.  >"'2  . 

72.  :;'.«5  ' 

25. 22 

Wi.  ♦•5u 

7;-.  2uo  ' 

:j.  i»7ii 

♦J.  7  JO  ' 

OJ.  tJ-o  I 

71.|tH> 

27.21 

70.  bl<-j 

f-'.  1«27 

4.  fl." 

t<.  251 

t'lti.  oiit 

7l.«i7« 

20.  'Jl 

KOTB.^DIfficalty  was  expeiieuruU  in  t::kintr  vauU  frmu  the  liii;h  i>ri'!«"*iirc  cud.  owiui:  to  pre»cucvof 
water  Id  cylinder. 
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Table  II. — Trial  of  the  steam  generator  made  hf  the  HohenMtein  Manvfiicturing  Com- 
yany,  Neicark^  N.  J.,  May  4, 1888. 


Average  steam  pressure  per  hour  ponnds. .  CD 

Naphtha  consumed  per  hour  do. 8. 25 

Water  evaporated  per  hour  do . . .    rif).  lil 

Water  evaporated  per  pound  of  naphtha  consumed  do. . .     15. 23 

Temperature  of  water  in  generator  at  beginnin;^  of  oxpi'.riment  •..  '21*2^^  F. 

Temperature  of  water  in  generator  at  end  of  ex(>erimeDt   212-^  F. 

Temperature  of  naphtha   (»FF. 

Temperature  of  fe<^d  water   60^  F. 

Temperature  of  atmosphere   F. 


Very  respectfully  submitted, 

W.  W.  DrxGAN, 
Chief  Engineer^  U,  S.  -Nary. 
A.  B.  Canaga, 
Passed  Asiisiant  Engineer^  U.  S.  Xarn. 

J.  L.  Wood, 
Assistant  Engineer,  IJ.  S.  Xarif. 

Engineer  in  chief  George  W.  Melville,  IT.  S.  N., 

Chief  of  Bureau  of  Steam  Engineering,  Nary  Department,  Washington,  IK  C. 


ICTFUOM  THE  REPORT  OF  A  BOARD  OF  UNITED  STATES  NAVAL 
INFERS  ON  BOILER  TESTS  OF  T.  S.  S.  SWATARA,  MADE  TO  THE 
EA  U  OF  STEAM  ENGINEERING,  NA  FY  DEPARTMENT. 


Navy  Yard, 
Portsmoutkj  N,  JJ.,  February  1888. 
In  accordance  with  tbo  instrnctioiis  of  the  Bureau,  contained  iu  a  letter  to 
inmandant  of  this  yard,  dated  November  28,  IHrtT,  and  also  a  letter  to  the 
member  of  the  board,  dated  January  26,  18j»8,  we  have  made  a  careful  test  of 
tential  and  economic  performance  of  the  boilers  of  tlie  United  States  steamer 
a,  and  report  as  follows : 

Board  reported  for  this  duty  on  February  1,  and  fires  were  started  in  one 
mthat  day,  but  various  minor  defects,  of  a  character  to  vitiate  the  results  of 
Its  and  which  were  mainly  due  to  freezing  during  the  severe  weather  of  the 
week,  n^quired  remedying  and  delayed  operations  until  Wednesday,  Feb- 
when  the  x)rcliminary  run  of  twelve  hours  was  made.  The  other  tests  fol- 
sachday  until  Saturday,  when  the  la«t  one  was  completed, 
boilers  of  the  Siraiara  are  six  in  number,  arranged  three  on  each  side  of  a  fore- 
i  fire-ioom,  as  is  common  in  vessels  of  the  naval  service.  They  are  alike,  with 
leption  provided  for  in  the  different  tests,  and  are  cylindrical*  9  feet  iu  length 
iwst  in  diameter,  with  two  cylindrical  furnaces  (5  feet:J  inches  long  by  2  feet  10 
in  diameter.  The  bridge  walls  are  near  the  back  ends  and  limit  the  length  of 
to  5  feet  G  inches.  Each  boiler  contains  IGG  horizontal  tubes,  2^  inches  in  di< 
and  G  feet  3  inches  long,  arranged  in  two  nests  directly  over  the  furnaces.  The 
mnoction  as  built  is  common  to  both  fdriiaces,  but  has  been  separated  into  two 
me  for  each  furnace,  by  means  of  a  diaphragm  plate  bolted  up  b^-  suitable  lugs 
sd  for  that  purpose.  Within  the  boilers,  circulating  plates  are  fitted  to  both 
feach  nest  of  tubes,  extending  from  the  front  beads  to  the  back  tube  sheets 
•m  the  bottom  to  the  top  of  the  nests,  for  the  purpose  of  confining  the  circnla- 
the  water  to  the  upward  currents  among  the  tubes,  and  to  downward  cur- 
b  each  side  of  the  boiler  and  between  the  nests  of  tubes  and  furnaces. 
I8t  is  supplied  to  the  furnaces  of  the  three  boilers  on  either  side  by  a  5-foot 
'ant  blower.  The  two  blowers  are  located  one  on  each  side  of  the  tire-room, 
iess  forward  of  the  boilers,  and  secured  to  the  deck-beams  and  bulkheads  high 
,  to  leave  a  clear  fioor  space  and  passage  to  the  coal  bunkers,  fire-room  ladder, 
wanl  auxiliary  pump.  The  conduits  lead  down  through  the  fioor  and  along 
ter  keelsons  and  have  branches,  with  necessary  dampers,  to  the  fronts  of  the 
i.  A  peculiarity  in  connection  with  tlie  blast  arrangement  is  a  simple  device 
ch  a  portion  of  the  direct  blast  is  admitted  between  the  furnace  doors  and 
Qings,  by  reason  of  which  there  is  no  escapii  of  the  gaseous  product*  of  com- 
,  from  the  furnaces  around  the  doors  into  the  fire-room,  but  instea<l  only  the 
r  of  the  blast  can  find  passage  there,  an  important  consideration  in  its  relation 
»mfort  and  health  of  the  men  employed  in  the  lire-room  and  in  the  preserva- 
the  doors  and  linings  front  warping  and  burning  out. 
>rincipal  dimensions  and  proportions  of  each  boiler  are  as  follows: 

of  boiler  feet . .  il 

er  of  boiler  do   9 

es  number..  2 

of  furnaces  feet . .  G^ 

er  of  furnaces  inches..  34 

of  grates  feet..  5^ 

1  of  grates  inches..  34 

orfiftce  in  one  boiler  s<|uan?  feet..    31. 163 

n  one  boiler  number..  IGG 

of  tnbes  feet . .  G.i 

er  of  tubes  inches..  2^ 

eating  surface  in  one  boih-r  square  feet..  727. 135 

opening  through  tubes  do   4. 719 

sapaoity  of  one  l)oiler  to  G  inches  abov«'  tubes  cubic  feet..  225.65 

Mioacity  of  one  boiler  from  G  inches  above  tubes  do....  131.55 

a  of  grate  to  heating  surface   1 : 23. 33 

a  of  opening  through  tubes  to  grate  surface   1 : 6.6 
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For  tbo  purpose  of  evaporative  t<»sts,  Iwo  tanks  were  provided  for  iiif.^asiirLiif;  tbc 
water  pumped  into  tlie  boib'r.  These  tanks  were  located  in  the  forward  part  of  the 
drom-rooiu  on  IIk^  berrh-deek;  No.  1,  of  :{'J.O:S  cubic  feet  capacity,  ou  the  Htuiboanl 
bide,  and  No.  2,  of  *.^2.45  cubic  feet  cajKicity,  on  the  port  side.  They  were  ciMincc-ted 
at  their  bottoms  by  a  cros8-]>ipe  witli  two  j^ate-valves,  between  whieh  was  a  x  t  on- 
nectiou  for  pipe  to  forward  auxiliary  pump,  which  ]nimp  was  used  fur  feeding  tbe 
boiler.  The  tanks  were  first  filled  from  the  yard  liydrant  by  means  of  a  hnsv  and  tbe 
boilers  filled  fnun  them  for  startin^r,  after  which  the  hose  was  led  down  to'  the  liot-wcU 
reservoir  of  the  engine  and  the  waste  supplied  there,  the  liose  bein^  Hhifted  to  tbv 
calorimeter  when  water  was  required  for  that  ]>urpose,  so  that  a  constant  How  was 
kept  up  through  the  hose  to  pnivent  freezing.  Thermometers  were  ))laced  in  the  cd- 
giue-rooni,  fire-room,  on  deck,  in  viv.h  measuring-tank,  and  in  the/steani-pipe.  auilu 
pyrometer  was  fitted  in  the  up-take  <lirectly  over  the  Itoiler  under  trial. 

All  the  coal  used  during  the  experiments  was  weighed  (»n  platfimu  nealcH.  and  for 
convenience  put  into  bags  holding  loO  pounds,  net,  each.  AH  theashes  and  refuse  from 
the  fires  were  weighed  dry  on  other  platform  scales  in  the  lire-room.  For  testing  iLe 
quality  of  the  steam  as  to  dryness,  a  calorimeter  wjis  providetl,  which  consisted  of  a 
clean  alcohol-barrel  of  about  oO  gallons  capacity,  from  which  the  iipi»er  Lead  bad  lu-cu 
removed.  Thiswasplacedon  platform  scales  (which  were  adjusted  to  weigh  one-tenth 
of  a  pound),  and  a  standard  and  very  sensitive  thermometer  (measuring  one  tenlh  de- 
grees) wa«  used  for  taking  the  initial  and  final  temperatures  of  the  water  in  the  barrel. 
A  drain-valve  was  attached  to  the  lower  heiulof  the  barrel,  by  means  of  which  it  could 
be  drained  after  each  test.  The  steam  to  be  tested  was  drawn  from  the  center  of  the 
main  steam-pipe  through  a  1-inch  pipe  inserted  and  scicured  in  the  inlet-no/.zle  <if  the 
separator.  This  ]>ipo  was  6  feet  in  length  and  well  clothed  to  prevent  lo'W  of  heat  by 
radiation,  and  a  hose  was  coupled  to  it  for  sulmitting  steam  to  the  water  in  the  Imm't, 
and  in  the  coupling  was  placed  a<liaphragui  of  thin  copper  with  a  one-eigbth-inch  bole, 
through  which  the  steam  was  drawn. 

The  preliminary  run  of  twelve  hours  m\  Wednesday,  the  8th  instant,  was  made 
with  the  starboard  forward  boiler,  complete  as  described,  and  no  diAiculty  M-as  ex- 
perienced, pumping  and  blowing  b.iving  been  resorted  to  for  two  hours  previous  to 
beginning.  This  run  was  attempted  on  the  previous  day,  but  violent  priming  re- 
suited  upon  the  fires  being  strongly  urgeil,  owing  to  the  boiler  being  dirty. 

The  preliminary  run  having  been  comjdeted  and  everything  found  in  iM^rfcct  order, 
the  first  regular  test,  made  with  the  circulating  i)laies  in  ]»!aee,  was  started  with  the 
same  boiler.  In  about  an  hour,  the  safety-valve  lifting,  such  violent  priming  took 
place  that  the  blast  had  to  be  shut  off  and  the  doors  opened  to  arrest  it.  It  was  wkid 
found  that  every  time  the  safety-valve  lifted  the  same  diflicnlty  wasexpcricneeil,  and 
it  became  necessary  to  limit  the  pressure  to  such  a  point  that  the  safety-valve  would 
not  lift.  The  steam-gauge  not  being  in  sight  from  the  regulating- valve,  this  was  al- 
most impossible  of  accomplishment,  excejtt  by  limitiu|;  the  niaxininm  pressure  to 
8<)  pounds,  leaving  a  margin  of  5  pounds  for  Siifety  in  this  respect.  With  this  prcrau- 
titm,  the  test  was  again  started  at  10.10  a.  m.  on  Thursday,  and  completed  at  10.10 
p.  m. 

The  coal  used  during  all  of  the  tests  was  average  anthracite  of  fair  quality,  sup- 
plied by  the  regular  Government  contractor  for  steaming  purposes,  but  the"^ Board 
was  unable  to  learn  where  or  when  it  was  mined.  Altbtmgh  the  coal  was  all  taken 
from  the  same  bin,  that  used  on  the  test  of  the  Dth  was  inferior  to  that  used  in  the 
succeeding  tests,  in  that  it  coutained  a  much  larger  proportion  of  slack. 

The  manner  of  making  tli«;  test  was  as  follows: 

The  fires  were  spread,  the  blast  turned  on,  antl  when  the  former  had  reached  a  fall 
normal  condition,  the  height  of  water  in  the  boiler  was  marked  on  the  gauge*,  a  full 
tank  turned  on  the  feed-pump,  the  time  noted,  and  the  trial  considered  commt^nced. 
From  this  time  all  coal  burned  wus  accurately  tallied,  a  systom  of  checks  reoderiDg 
errors  impossible.  The  time  «)f  emptying  each  tank  was  noted,  care  being  taken  to 
secure  a  full  tank  some  time  befon^  the  one  being  us<mI  was  empty,  and  that  the  tanks 
were  each  tima  tilled  and  em[)tied  to  the  same  points  for  which  their  capacities  had 
been  computed;  and  also,  that  in  shifting  from  one  to  the  other,  the  valves  were 
properly  set,  so  fliat  accuracy  in  the  measurements  was  secured.  The  steam  was 
])assed  through  the  blet?der-j)ip*;  to  the  condenser,  the.  port  auxiliary  puuip  beingused 
to  supply  the  necessary  circulating  water.  Tlie  water  from  condeuscMl  steam,  with 
the  additional  (piantity  HU|>piicd  through  the  hose  from  the  hydrant,  was  pnm)ied 
into  the  measuring-tanks  by  the  starboard  auxiliary  pump.  The  excess  of  water 
overllowing  to  the  bilge  was  pumju-d  overboard  by  the  auxiliary  pump  in  the  Phaft- 
alley.  (Jauges  measuring  the  prcssnre  of  the  blast  in  height  of  water  column  were 
attached  to  the  main  condnit,  near  the  bhnver,  to  the  ash  ])it,  to  the  furnace  door,  to 
the  furnace,  and  to  the  up-take,  and  carefully  observed.  The  re  volutions  of  the  blower 
were  frequently  taken.  An  hourly  record  of  all  the  quantities  was  carefully  kept, 
the  averages  for  tiie  twelve  hours  being  giv«'n  in  Table  2. 

Calorimeter  tests  of  the  quality  of  the  steam  were  taken  each  hour  in  the  foUowlDg 
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munucr:  Tbc  bcjiles  boiiijj  a«lj listed,  Mio  \vei«i;ht  of  tli«  om|>ty  barrol  was  taken,  the 
barrvl  filled  to  within  about  15  inchosof  the  top  with  cohl  wat^r  iVoin  the  hyilrant- 
lioM,  the  weijjht  of  the  barrel  aud  cold  water  taken,  as  well  as  the  temperature  of  the 
■warer  after  it  had  been  thorou;5hly  a«citated  to  secure  uniformity.  Steam  was  then 
allowed  to  llow  throu^rh  the  pipe  and  hose  into  the  atmosphero  for  a  few  minutes  for 
the  purpose  of  heatini;  and  to  prevent  condenstktion  within  it,  and  the  hose  then 
qaicKly  placed  in  the  water  in  the  barrel  and  retained  there  until  the  temperature  was 
raised  to  about  110°  Fahrenheit.  Tlie  hose  was  then  removed,  the  water  asikited,  and 
the  temperature  and  weijjht  a;;ain  taken  as  quickly  as  possible:  after  which  the  bar- 
rel was  drained,  allowed  to  stand  for  a  f«?w  minutes,  and  was  then  ready  for  the  suc- 
ceeding test.  All  tlie  tests  were  made  in  exactly  tln'.  same  manner,  the  weights  belujj 
taken  to  one-tenth  of  a  ])ound  and  the  tem[)eraturcs  to  one-tenth  of  a  dej;ree  Fahr- 
enheit. Twelve  of  thest*  tests  wereniafle  durinjjjtlu*  twelve  lumrs  run,  and  the  observed 
data  are  {^iveu  in  Table  1.  The  quality  of  the  stenm  was  computed  for  each  of  these 
mcashremunts  separately,  according;  to*  the  formula. 


The  resnlt  of  the  twelve  calorimeter  tests  gave  Oj.fMl)  per  cent,  steam  and  3.441  per 
cent,  moisture. 

The  results  of  the  evaporative  trial,  as  observed  and  conipated,  are  collected  and 
arranged  in  Table  'i,  Tiiese  results  not  having  been  entirely  satisfactory,  the  rate  of 
eombutttion  having  be<>n  limited  by  the  constant  tendency  of  the  boiler  to  violent 
prioiing,  and  this  with  the  circulating  plates  in  plaee(whi*ch,  it  was  supposed,  would 
prevent  the  difllrulty  of  priming),  it  was  determined  to  rep<*at  the  trial  after  thoroughly 
cleaning  the  boiler  and  retilling  it  with  fresh  water.  The  trial  was  again  started 
at  4.45  a.  ni.  ou  the  ItJth  and  eonrinued  until  6.45  p.  m.,  when  it  was  discontinued, as 
part  of  the  grate-bars  at  the  back  end  of  the  forward  furnace  had  melt-ed  down  so  as 
to  Jeave  a  hole  in  the  tire  through  whieh  enough  of  the  blast  passed  to  materially  re- 
dnce  the  coal  con<«umption  and  especially  the  economic  result  of  the  evaporative  test, 
for  which  reason  it  was  detMued  c^xpeditMit  to  bring  the  trial  to  a  close.  For  the  iirst 
six  hoars  of  this  run  the  blowers  had  averaged  nearly  (>00  revolutions  per  minute, 
giving  a  blast  pnrssure  of  T)  inches  in  main  conduit  ami  producing  a  coal  consump- 
tion of  -tt-Ci  pounds  per  Sfiuan*  foot  of  grate  per  hour,  witli  an  apparent,  evaporation 
of  6.17  pounds  of  water  (from  actual  tem|)eratun' «>f  feed)  p«T  pound  of  coal.  As 
everything  worked  wt-ll  for  the  six  hours  eonsidcriMl,  this  n>sult  is  believed  to  be  a  fair 
indication  of  what  it  is  possible  to  nnintain  with  this  system  of  forced  draft  and 
trained  tircmen,  but  at  the  same  time  it  is  considtTcd  as  entip'ly  too  severe  on  the 
Iniiler  for  regular  working  pnictire,  for  the  intt-nsi'  heat  (unh'ss  everything  can  bo 
ktfptin  the  most  perfect  condition)  is  liable  to  iiijure  the  boilers  or  destroy  thegrat«- 
bars,  as  finally  happened  in  this  ease.  Tin?  eali)rimrt<*r  measurements  and  the  aver- 
age data  and  results,  computed  and  arranged  for  the  ten  hours,  an^  given  in  Tables  3 
and  4. 

The  second  eva]M>rativo  trial,  with  the  forward  port  boiler,  having  the  circulating 
plates  romoved,  but  in  all  other  respects  complete,  was  madi*  ou  tlio  lOth  iuNtant, 
and  was  conducted  the  same  in  tivery  particular  a-«the  first  one  on  forward  starboard 
boiler,  except  that  there  was  no  priming  ortemliMiey  to  prime  apparent. 

The  fires  wen*  mueli  nu)re  strongly  urged  ami  a  e(»rr«'spon(lingly  higher  rate  of  com- 
bustion secured  and  a  higher  potential  hut  lower  economie  evapm-ation  obtained.  In 
these  particulars,  h<»wever,  the  results  are  nnicli  below  those  <>htained  in  therepi>ated 
test,  with  the  circulating  ]»lates  in  i>)a(M>,  made  on  the  ir>th.  in  whieh  tliH  apparent 
evaporation  is  much  higher  than  would  he  aceounted  for  by  the  water  carried  over 
in  the  steam  as  shown  \\y  ealoriineter  mi-a^un-ments  and  whii  h  may  have  b«'en  due  to 
▼ioleut  priming  at  ditlerent  timi's  and  of  short  ilnrain»n.  Tin*  iin'reas<'d  combustion 
in  the  latter  ease  was  due  tostroiiLrer  blast  and  iiiereused  ]in»lii-ieney  of  the  firemen. 
The  calorimeter  mea«^un-uieiits,  and  the  averagj*  data  and  result- computed,  colleeted 
and  arranged,  are  given  in  t.-ihies  .'i  and  ('i. 

In  ihost;  tabh  s,  the  t»*rnis  r.'luse  ami  eomhustihh*  are  ii-^rd.  ami  ;is  they  are  to  some 
extent  at  least  mi-niiomeis,  they  nii::ht,  withimt  »-xplaiiatinu.  be  misleading.  We 
have  named  as  n-fnse  all  tin*  nm  nnsiimml  <'oal  ami  ntln-r  material  wjiicli  fell  through 
the  grate  barsand  was  hauletl  tVom  th«-  a^h  ]iit-,  whili-  in  tai-t  tln-n*  was  but  litflo  re- 
fase  present  in  tin*  form  nf  a^h  »u-  rlinUer  and  it  neajy  all  consisted  of  nneonsumed 
c«ml  in  small  lumps,  while  nnn-h  the  irrearer  part  nf  a^h  and  nsil  refuse  ap|>ears  to 
have  been  blown  out  thron;;h  the  sm'>ke-pipe,  t<»L'«  ;!j.'r  with  a  small  quant  ity  »»f  linely 
dividedand  unconsuined  i-nal.  Wi*  have  ralli*il  r-nnhiistihle  that  whieh  remain«-d 
after  deducting  the  weight  (d"  material  from  ashpits  and  eh-aning  li  res  from  the 
weight  of  coal  fed  to  tires,  aernrdirjg  to  the  usaal  |)raetiee. 

All  the  instruments  used  wj)rk»Ml  ^at  i*.tartorily.  exiM'pt  tin-  steam-pipe  thermometer, 
which  leaked  steam  around  its  tain*  and  made  a  deposit  on  the  glass  trout  of  the  ease 
■o  that  its  reading  couhl  not  be  lakeu  until  this  glass  front  was  broken,  when  the 
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readings  were  fonnd  to  be  considerably  below  what  they  should  be,  owing  probably, 
to  the  fact  that  the  bulb  end  of  the  stem  was  too  short  to  roach  sufficiently  into  thv 
interior  of  the  steam-pipe.  The  pyrometer  for  uptake  indicated  satisfactorily  during 
the  trials  of  the  9th  and  10th  instants,  but  the  latter  date  it  became  deranged  aud  no 
longer  furnished  any  indications,  but  from  what  canse  is  unknown. 

The  third  test  for  the  purpose  of  determining  whether,  with  the  diapbnigra  plate 
removed  from  the  back  connection,  the  operations  of  firing,  cleaning  of  firea,  etc., 
could  be  performed  in  one  furnace  while  the  blast  wa.s  on  the  other,  was  made  on  the 
after  starboard  boiler  on  the  11th  instant.  For  this  purpose  the  diaphragm  plate  was 
removed,  steam  raised  on  the  boiler,  and  a  moderate  blast  used  to  pnt  the  fires  in  th« 
condition  of  ordinary  working  practice.  The  blast  was  then  reduced  to  a  pressure  in 
the  main  conduit  of  1  inch  of  water  and  closed  off  from  one  fuifnace  and  the  door 
of  that  furnace  opened;  the  blast  was  then  gradually  increased  up  to  2^  inches  of 
pressure.  The  same  thing  was  then  done  to  the  other  furnace  with  like  results  in  the 
two  cases. 

At  1  inch  pressure  in  main  conduit  there  was  but  a  moderate  discharge  of  furnace 
gases  into  the  fire-room,  and  the  fires  could  be  worked  with  little  inconvenience ;  at 
li  inches  pmssun^,  t  here  was  a  constant  escape  of  gas  with  flame,  extending  up  the  boiler 
front  for  about  3  foot,  and  suniciont  to  entirely  prevent  working  in  front  of  the  fires ;  at 
2  inches  pressure  of  bhist  in  main  conduit  the  flame  was  projected  in  a  curve  to  beyond 
the  middle  of  the  fire-room  and  as  high  as  the  spar  deck,  with  so  much  heat  that  it 
would  have  been  dillicult  to  pass  on  the  opposite  side  of  the  fire-room,  and  with  2^ 
inches  pressure  in  the  main  conduit,  a  solid  column  of  white  flame  was  projected 
entirely  across  the  fire-room  with  very  int^mse  heat.  These  results  indicate  beyond 
question  that  it  would  be  entirely  impracticable  to  omit  the  diaphragm  plates  )rom 
tlie  back  connections.  It  may  be  further  remarked  that  when  the  blast  was  at  a  press- 
ure of  5  or  6  inches,  even  with  the  diaphragm  plates  in  place,  the  leakage  past  it  was 
sufficient  to  project  a  good  deal  of  gas  and  very  uncomfortable  flame  out  of  the  fur- 
nace door  when  working  the  fires. 
Respectfully  submitted, 

A.  S.  Greenk, 

Chief  Kngineer,  V.  S,  Xarjf, 

J.  L.  D.  BORTllWICK, 

Chief  Engineer^  U.  S.  Xavjf, 
A.  riucE, 

r.  A,  Engineer,  U.  S.  Xarg, 

Enginoer-in-Chiof  Gko.  W.  Melville,  U.  S.  N., 

Chief  of  the  liar ean  of  Steam  Enfjincering^ 

Savy  Departmenty  Waihington^  D.  C. 


Table  1. — Calorimeter  meaHuremeiits,  eraporatire  test,  U.  S.  S.  Swatara,  with  dronlatinf 
plates  in  place,  navy-yard,  Portsmouth^  X.       Fehruarg  9, 
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letulU  of  evaporative  teats  oiKboiler  of  U,  S.  S,  Stcatara,  with  cirouUiting  plates 
in  place,  navy-yard,  Portsmouth,  N.  U,,  February  9,  1888. 


iperiment,  in  hoara  

boiler  cubic  feet..  1, 

boiler  pounds..  63, 

1   do....  0, 

Milinaahee,  etc.do   1, 

wnsumed  do —  7, 

nl  per  cent.. 

Fahrenheit,  of— 

dr  degrees.. 

 do  ... 

ank  No.  1  do.... 

Mk  No  2  do — 

lain  steam-pipe.. do  

of  combastion  in  up- 

 degrees.. 

Inches  of  mercury  

n — 

B  inches  of  water  

I  inobeH  of  water  

Dor  frame,  in  inches  of 

Dinclieaof  water  

I  inches  of  water  

f  blowing  engines  per 

I  per  hour  ponndH.. 
.  per  square  foot  of  grate 

  poondH.. 

>nsnroed  poraquare  foot 

hour   poundA.. 

wration  per  tank  mttm- 
m  53.4 1°  F.  and  under 
•sure,  per  pound  of  coal 


12 
010.33 
006.65 
300 
694 
606 

18. 21 

15.4 
74.70 
63.75 
53.07 
309.4 

703.3 
29.97 

2.87 
2.08 

1.86 
1.63 
0.13 

775 
24.87 
20.34 


Apparent  evaporation,  under  same 
conditions  as  above,  per  square  foot 
of  grate  per  hour   168. 503 

Equivalent  apparontevaporation  fW>m 
212^  F.  and  under  atmospheric  press- 
ure, per  pound  of  coal  consumed  ...        8. 1 31 

Equivalent  apparent  evaporation  from 
21^  F.  and  under  atmospheric  press- 
ure, per  pound  of  combustible  con- 
sumed   9. 929 

Aotital  equivalent  evaporation  from 
212^  F.  and  under  atmospheric  press- 
ure, per  pound  of  coal  oonsamed, 
being  apparent  evaporation  leas  the 
water  carried  over  by  priming,  as 
shown  by  calorimeter  measure-  « 
ments    7. 851 

Actual  equivalent  evaporation  from 
212^  F.  and  under  atmospheric  press- 
ure, per  pound  of  combustible  con- 
sumed, being  apparent  evaporation 
less  the  water  carried  over  by 
priming,  as  shown  by  calorimeter 
meusnromeuts    9. 587 

Equivalent  evaporation  fi-om  212^  F. 
under  atmospheric  presxare.  per 
pound  of  combustible  consumed, 
nad  all  the  heat  carried  over  by 
priming  been  utilized  in  vaporizing 
water   9.6818 


'alorimeter  measuremeniH,  evajwratice  test,  U.  S.  S.  Swatara,  toith  circulating 
ace  (repetition  of  teat  of  February  9),  navy-yard,  Portsmouth,  N,  H.,  Feb- 
.888. 


1 

J 
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1    *  1 
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B 

c 

« 

a 
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o 

it 
I 

b 
< 

u 
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1 
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Saturated  steam 

X 
1 

g 

.5 

64. .'» 

40.>. « 

,  ;;4i.4 

4. '9  4 

'J:J.  5 

75 
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35  4 

lOi.  9 

70.8 
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.2 
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406  5 

1  342.0 

4;io. 

24.  0 

84 

293 
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111.0 

73.0 

9.3. 117 

0.883 

.5 

04.6 

40  J.  0 

1  :ui.4 

4  J9.  7 

23  7 

8.1 

295 

35.4 

108.6 

73.2 

04. 463 

5.537 

.0 

64.6 

40.'i. « 

;  341.0 

4-J6.  7 

•J3.  1 

b9 

290 

35.4 

107.  3 

7i.9 

95. 097 

4.903 

.« 

64.8 

40r>.  0 

340.8 

430.  fi 

2ri.  0 

90 

305 

35.5 

113.1 

77.6 

95.353 

4.047 

.0 

64.9 

405  r> 

:uo.  7 

4:{o.  7 

2.'>.  1 

95 

295 

3.'».  6 

113.6 

7&0 

95.467 

4.533 

.0 

64.0 

4U'}.  A 

340  4 

4:{o.  1 

24.  H 

94 

;i.>5 

35. 3 

112.1 

76.8 

94.867 

5. 133 

0 
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!  340..'. 
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•J2.  5 

94 

21)8 

35. 5 

106  6 

71. 1 
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3.350 

.7 

65.1 

4«i.\  0 

.  3:i9.9 

4:{0. 9 

25.  9 

94 

300 

35.  3 

115.9 

80.6 

95. 673 

4.327 

7 

65. 1 

405.4 

1  340.3 

4-J8.  3 

22.  9 

96 

307 

37.3 

109.4 

72.1 

96.438 

3.502 

3 

65.1 

405.  1 

■■  310.0 

i'M.  1 

25.0 

97 

307 

35.4 

113.5 

7a  1 

95.884 

4110 

94.929 
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Tablk  4. — UesuUs  of  evaporative  It-Hi  on  hoUcnof  U,  S.  S.  JSwaiara,  with  clrculaUnif 
platts  in  place  {repetition  of  test  of  February  U),  navy-yard^  Foriamouthf  y.  il.,  /t6r»- 
ary  IG,  I88r<. 


Duration  of  nxperimont  bouni..  10 

AV at t'.r  TimI  t u  boi I er  ou bic  feet . .    1 , 247. 02 

"Water  IWI  lo  boilor  ponndn. .  77, 707. 41 

CoulcouMiiucd    do  ...  Il,ff50 

KKftiHit  from  coal  in  UHhcs,  »tc. .  .do          1, 3h7 

Corn  biisti  bio  conHiinu'd  do  10, 293 

Ki'fiiHc.  i'roiii  c(Nil  per  cout. .        13. 14 

Tem^U'ratuKs  Fahicnbcit  of— 

hxterualair  dogroos..  11.5 

FiriM-ooiu  do   70.30 

Water  in  tank  No.  1  do. . . .       5:i.  37 

WatLT  iu  tank  No.  2  do   52. 89 

SK^ani  inni»inHtoam-pipo...do....  -  300.8 
PnNliictHof  combuHtiou  in  uptake, 

dPKrees   

Barometer,  in  iucbes  of  mercury  

Air-pre$sure  in— 

Conduit,  in  incbcti  of  wat«v  

Aah-pit,  in  inchca  of  watvr  

Fiiruarc-door  fiamo,  in  iucheH  of 

wn4t*r  

Fiirnaoe.  in  inchca  of  water  

Uptake,  in  inches  of  water  

]^;volutiouH  of  Idowini;  vn^^incs  per 

minnto   584.8 

Coal  conrtinned  per  bour  ponndd..  1,185 

CorI  ronMUiui'd  poraquarufootof  grato 

perbdur  poundn..  38.03 

ConibiiHtiblo  conAiimed  per  aquarofoot 

of  (rrato  per  boui'  pounda . .       33. 03 

Apparent  evaporation,  por  tank  nicaa- 
uitMnont.  from  63. 13^*  F.  and  undor 
obrter>*iMi  pretMuro,  per  pound  of  coal 
eonaunicd   6. 563 


30.31 

4.76 
4.01 

3.61 
3. 18 
.1 


'■  A pparant  evaporation,  under  name  con- 
ilitiona  aa  above,  per  sqnaro  foot  of 

iiTAX e  per  bonr   219. 571 

!  Ediiivolf nt  apparcnl  evaporation,  firom 

I     212^  F.  and  under  atDioBpberic  presii- 

I     ure,  per  pound  of  coal  consumed  ...        7.  hTl 

I  I!(ini  valen(  apparent  evaporation,  fVoni 

i     2120    and  under  atmoapherio  press- 

I     ure,  per  pound  of  oomoustiblo  con- 

anmed  

Actual  equivalent  evaporation,  from  t.OM 
2129  F.  and  under  atmoapherlc  prM»- 
ure,  pel  pound  of  coal  conaumed,  be- 
inj:  apparent  evaporation  le*a  the 
water  carried  over  by  priming,  as 
abown  by  caJorimeter  measorements .  7. 471 
Actual  equivalent  evaporation,  from 
2\29  F.  and  under  atmospheric  preaa- 
uro,  por  pound  of  comuustible  con- 
sumed, heinn  apparent  evaporation 
lesb  tbe  water  carried  over  liy  prim* 
inic.asshown  by  calorimeter  meaanre- 

monts   IlMI 

Equivalent  evaporation,  from  212^  F. 
and  undor  atmospheric  pressure,  per 
pound  of  ttombnsiible  consumed,  bad 
all  the  beat  carried  over  by  priming 
iMteu  utilized  In  Taporixlng  water   &  721 


Table  ^.—Calorimeter  measurement,  evaporative  test  U.  S.  S.  Swaiara,  with  circulating 
plates  removed,  navy-yard,  Portsmouth,  N,  //".,  February  10,  18cM. 
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]l.4:{ 
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Table  6. — ReauUs  of  eraporative  teat  on  hoiler  of  U,  S.  8.  Swatara,  icith  circulating 
plates  remqcedy  nacn-yardy  Torlamouth,  X,  H,  Ftbruary  10,  1888. 


DuxmtUm  of  expcrimont  in  hours   12 

Water  fed  to  boiler  cubic  feot . .  1, 128.  J  9 

Water  fed  to  boiler  pounds. .  70, 378. 30 

Coal  oonnomed  do  ...  12,300 

Beflase  from  coal  in  ashes,  otc.  .do —  1, 545 

Gombastible  consumed  do   10,755 

BeftaM  from  coal  per  ceni. .  12. 50 

Tanipermtorc,  Fahrenheit  of— 

Kxtemal  air  degrees . .  8. 08 

Flro-room  do —  70.75 

Water  in  tank  Xo.1 ..   do...  40.00 

Water  in  tank  No.  2  do ... .  48. 00 

Steam  in  main  si  earn -pipe,  .do —  304. 59 
Producls  of  combustion  in  up- 
take  degrees..  685.83 

SaroDoter.  in  inches  of  mercury   30. 33 

▲ir-presaare  in  conduit,  in  inches  of 

warer   3.48 

▲ir-presrare  in  ash-pit,  in  inches  of 

water   2.34 

Alr-preasare  in  Aimoce-door  frame,  in 

iBobea  of  water   2. 13 

▲iT'prMsare  in  furnace,  in  inches  of 

water   1.75 

Air-pressure  in  uptake,  in  inches  of 

water   .07 

B«rolntiona  of  blowing  engines  per 

mlnnte   470. 0 

Coal  consnmeil  per  hour  pounds . .  1 , 0 J5 

Cml  consumed  per  square  foot  grate, 

perhonr  pounds..  32.80 

Combostible  consumed  per  square  foot 

gratfl^  per  hour  pounds...  28b 70 


Apparent  evaporation  per  tank  meas- 
j     uremcnt.  from  40.00o  F.  and  under 
observed  pressure,  per  pound  of  coal 

'     consumed     5.722 

'  Apparent  evaporation  under  same  con- 
I     ditionst  as  above,  i>cr  square  foot  of 

grate  per  hour   188.217 

Equivalent  apparent  evaporation  from 
'Z\'J9  F.  and  under  atmospheric  pres- 
I     sure,  per  pound  of  cool  consumed..  8.902 
I  Equivalent  apparent  evaporation  from 
V.  and  under  atmospheric  press- 
ure, per  pound  of  combustible  con- 
sumed   7. 804 

'Actual  equivalent  evaporation  from 
2120  F.  and  under  atmospheric  press- 
ure, per  pound  of  coal  consumed,  be- 
ing apparent  evapomtion  less  the 
water  earned  over  by  priming,  as 
sho  w  n  by  calorimeter  nioasurementa.  6. 000 
Actual  equivalent  ova]ioration  from 
212°  F.  and  under  atmospheric  press- 
ure, per  pound  of  combustible  con- 
sumed, being  apparent  evaporation, 
less  wat«»r  came<l  over  by  priming, 
as  shown  by  calorimeter  measure- 

menti^   7. 665 

Equivalent  evaporation,  from  212°  F. 
and  under  atniospherio  pressure,  per 
pound  of  combustible  consumed,  had 
all  the  heat  carried  over  by  priming 
been  utilized  in  vaporising  water. . .       9. 6818 


IZUfL  Ull. 

Tbo  drawing,  Plato  7,  shows  the  general  arrangement  of  these  parts  w 
tudinal  section  of  the  boiler. 

The  atomizer,  which  is  of  peculiar  construction,  is  shown  on  Plato  ^. 
of  a  hollow  globular  casting  5  inches  in  diameter  and  divided  into  twc 
curved  diaphragm.  Through  a  nozzle  on  one  eido  passes  a  pipe  1^  inches 
which  extends  through  the  diaphragm  and  then  narrows  to  a  one-eight  fa 
ing.  In  the  interior  of  this  pipe  and  having  the  same  axis  is  a  secoDci 
eighths  inch  in  diameter  and  narrowing  to  a  one-sixteenth  inch  opening 
posito  the  opening  of  the  larger  pipe.  Tbo  superheated  steam  enters  t 
part  from  below  and  passes  through  a.  number  of  small  holes  in  the  larg 
jackets  the  smaller  pipe  for  a  distance  of  10  inches.  The  oil  is  supplied  1 
inside  smaller  pipe,  being  heated  by  the  jacket,  and  passes  in  a  Jet  thron 
sixteentb  inch  opening,  and  then  with  the  superheated  steam  passes  i 
one-eighth  inch  opening  in  tho  end  of  the  larger  pipe.  From  the  globul 
atomized  oil  and  supcrheah'd  Rt<'am  are  conducted  a  distance  of  20  inches 
inch  and  a  quarter  pipe,  and  then  upwards  to  the  post  of  the  furnace  door, 
to  tbo  burners. 

At  the  bend  the  hot-air  pipe  is  attached,  tbc  heated  air  being  doliverci 
one-eighth  inch  pipe  extending  upward  to  the  hollow  door-post.  The  doi 
arranged  with  a  packed  joint  that  thedo«r  can  be  opened  and  closed  read 
deranging  tbe  oil  apparatus. 

The  oil  pump  is  conveniently  located  within  the  cab  at  one  side,  and  an 
a  safety-valve  and  branch  in  its  delivery  pipe,  so  that  when  the  oil  press 
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tlie  purpose  of  liaviDg  regulating  Talves  at  hand,  and  then  back  to  the  coils,  from 
which  tney  lead  directly  to  the  atomizer. 

The  burners  are  placed  on  the  lining  plate  of  the  farnace  door.  The  burners  proper 
are  one  hundred  and  twenty-four  in  number  and  are  in  the  form  of  hollow  fniHtrums 
of  cones  three-quarters  inch  at  base  and  oue-quarter  inch  at  the  point  with  ono-eightli 
inch  openings,  and  projecting  1-^  inches  from  the  face  of  a  tiat  casting.  A  second 
flat  casting  ia  faced  and  secured  to  the  lirst  one,  and  between  the  two  is  cut  a  spiral 
groove  in  which  the  pipe  from  the  door  post,  supplying  the  atomized  oil,  is  placed. 
£>rilled  into  this  pipe  opposite  each  of  the  hollow  conical  prqjecdons  are  four  1.3:2- 
iuch  holes,  and  the  pipe  itself  terminates  near  the  middle  of  the  c^btiug  with  a  screw 
plug  which  can  be  removed  for  blowing  throngh. 

The  air  supply  pipes  have  bell-mouth  openings,  pass  under  the  grates  on  both  sides, 
thence  up  into  the  hre-box,  and  entirely  around  and  at  a  short  distance  in  front  of 
the  burners.  They  are  perforate<l  on  tlie  side  toward  the  flame.  It  is  designed  that 
these  shall  catch  the  air  and  force  it  up  to  the  flame  by  the  forward  motion  of  the 
locomotive.  A  damper  in  the  door  performs  the  same  office  when  the  engine  is 
backing. 

All  the  pipes  throngh  which  the  oil,  either  in  the  liquid  or  atomized  form,  passes, 
as  well  as  that  for  snperheated  steam,  are  of  copper  or  of  a  composition  of  90  per 
cent,  of  copper,  and  it  is  the  use  of  this  material,  it  is  claimed,  which  prevents  the 
deposit  of  solid  carbon  and  consequent  choking. 

The  boiler  is  of  the  usual  locomotive  type,  and  its  principal  proportions  are  as  fol- 
lows, viz: 

Grate  surface  square  feet . .      11. 33 


Heating  surface : 

Fire-box  

Tubes  

Front  head . . 


do....  72.88 

do   736.70 

do....  6.24 


Total  do....  815.82 

Ratio  of  grate  to  heating  Kuriaoe   lto72 

Area  of  oponing  through  tub«;.s  square  feet..  2.92 

Ratio  of  opening  to  grate  Hurt'acc   lto3.88 

The  water  uwd  was  taken  from  iht"  city  hydrant  and  was  extremely  muddy,  so  that 
the  lioiler  watcr-lcgt*,  which  were  cioan  at  t  he  start,  were  tilled  from  8  to  10  inches  in 
depth  with  hard  mnd  at  the  viu\  of  tU*'  trial. 

THK  TKIAU 

For  the  purpose  of  the  trial,  th<'  locdniotivc  was  taken  to  the  yard  of  Messrs.  J.  P. 
Agnew  Co.,  in  Alexandria,  Va.,  and  a  hox-rar  placed  on  a  Hiding  to  serve  as  a  plat- 
form for  tljo  niea'*urin;;  tanks  and  t<»  f  irnish  a  ciniwnicnt  plaee  within  for  making 
the  cnlorinietrie  t«'st«.. 

Two  largt'  e:iMkrt  wt  ro  u^cd  lor  iinMstuing  tanks  and  their  capacities  accurately  de- 
termined 1)y  weighing.  The  ea.skrt  wt-re  phtced  on  the  ruuf  of  the  box-car  and  pipes 
from  each  led  to  ilie  engine  water-tank. 

The  steam  was  blown  <»1V  at  tlie  ^al■et  v-valvo  at  the  pressures  shown  in  the  table 
on  page  (31),  and  the  steam  for  the  calorimeter  was  taken  from  the  boiler  dome  directly 
below  and  as  near  as  possible  to  tlie  sat'cty-valve,  tlie  mouth  oftliepi|>e  being  directed 
against  the  current  of  the  ilow.  Tin's  pipe  I«*d  inside  tlie  box-car  where  the  calori- 
metric  tests  were  made. 

The  water  was  fed  to  the  boiler  by  the  injector,  but  all  the  overflow  was  caught 
and  returned  to  the  tank.  Care  was  taken  that  there  were  no  leaks  or  loss  from  any 
cause. 

All  preliminaries  having  been  arranged,  the  trial  was  begun  on  the  morning  of  the 
lUl  iubtant.  As  steam  was  rcf|nire<l  for  the  atomi/cr,  it  was  necessary  to  start  fires 
in  the  usual  way  with  wood  and  coal. 

Fire  was  started  ar  H.'JO  a.  m.,  "JtT  pounds  of  pine  andT'ifi  pounds  of  anthracite  coal 
(eggsiz<")  bein:;  u>ed  fur  this  pni  posc  Sfcani  formed  at  lO.lO  a.  m.,  and  at  10.52a.  m., 
there  being  To  pounds  pressure  indicsited  hy  the  gauire,  the  dampers  were  tightlv 
closed,  the  surface  of  the  c»>al  in  the  lire-hox  covere»l  to  the  depth  of  2  inches  with 
refuse  and  earth,  and  the  oil  tire  started.  It  was  hulieved  that  the  closing  of  the 
dampers  and  covering  of  the  coal  would  wlnilly  eliminate  any  effect  the  starting  fire 
might  otherwise  have,  but  to  be  doubly  sure  the  oil  tiro  was  continued  at  full  force 
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until  11.30  a.  in.,  three  boars  and  ten  minntes  from  time  of  starting,  before  tbe  trial 
proper  was  begnu.  At  that  time  the  water  level  in  the  boiler  was  as  near  an 
Die  midway  between  two  and  three  gan^e  cocks  (there  was  no  glass  gauge),  tbe  le\>i 
of  wat<'r  aiid  oil  in  the  tanks  of  tbe  tender  was  marked,  and  the  taking  oi  data,  whiih 
were  recorded  half  hourly,  commenced.  The  trial  lasted  for  six  hours,  or  until  b:^' 
p.  m.,  at  which  time  the  level  of  the  water  in  the  boiler  and  in  the  tank  was  the  saiuf 
as  at  starting. 

Three  barrjols  of  oil,  all  that  was  at  hand,  had  been  weighed  and  snpplied  to  the 
tank  and  four  inches  in  depth  additional  used  from  the  tank.  The  area  of  the  tauk 
was  then  carefully  measured,  and  it  was  found  that  this  additional  amount  was  45.6 
gnllouH,  which  at  6.85  pounds  per  gallon  was  312  pounds. 

Tbe  three  barrels  weighed  1,015  pounds  net,  or  there  was  used  a  total  of  1.337 
pounds  of  oil. 

The  capacities  of  the  water  tanks  were.  No.  1,  786  pounds  of  water;  Xo.  '2,  71S 
pounds  of  water. 

The  observed  data  with  totals  and  averages  are  given  in  the  following  table  : 


'  PresanreR  per  | 
i         Range.  I 


Hour. 


12.00.  . 

P.M. 
I2.rju... 

J. 00..., 


I  I 

I    118  i    150  ' 


1.30... 

2.00... 

2. 30... 

3.00... 
3.30... 
4.00... 
4.30... 
.').  00... 
5. 30... 


108 
105 

102 

101 

105 

100 
107 
lOG 
]]2 
IVl 


145  I 
112 

13G  I 
140  I 

rj5  : 

I'JO  I 
105  ! 
100  , 

ii: 


1U8  ,    120  I     55  : 


Teiuperaturca. 


i,  ! 

the 
ic). 

T 
c 

5  s  j 

ake. 

f.3 
04  t 


55  ! 

54  ' 
..3  I 

53 
57  1 

55  ; 


67 
(57 

6^ 

08 

TO 

70 
71 
09 
70 

70  I 

09 ; 


I 
I 

337  ' 

I    335  '■ 

I    335  1 

i   332  I 

'    332  I 

333 
333 
332 
310 
:i,'l5 

3::5 


6  hours  ..'1.290  1.510     0H2  ■    828  1  807 


Avorai!«:sll07.6  .120.3    57.7  i     09  07.25 


I 


4,  019 


540 

550 
550 

550 

652 

552 

552 
.W> 
5<i5 
505 
5(»5 
575 


0,  08] 


334. 1    550. 75 

I 


30.56 

30.56 
30.56 

30.56 

30.57 

30.57 

30. 57 
30.  .17 
30.50 
30. 50 
30.50 
30.50 


30.57 


Timen  at  which 
tanka  w  v  r  u  I 
emptied. 


6 


12.00 

12.3.% 
12.55 
<  1.18 
i  1.30 
1.55 

2.16 

2.40 
3.20 
8.45 
4.23 
4.58 
*5.28 


:i3| 


§10.  Oil 


12.07 

12.42 
1.UU 

[  1.23 

1.35 
;  2.04 
I  2.2t> 
2.47 
3.2ri 
3.60 
4.2S 
6.06 
6.28 


:i3 


1.334 


^  Jliilf  bniTol.         1 45.G  j;ullou9  uieaHured. 


I  Tanks. 


§  Total  water,  10,915  ponnda. 


Tho  apparent  ovaporation  of  water  ]>or  pound  of  oil  from  a  temperature  of  67.20" 
and  uiidrr  an  absuliitr  pressure  ol'  l'2'i.5  jtonnds  per  square  inch,  then  was: 

U),y ir>  -f-  l,3i37  -=  15.0:$  pounds, 

an«l  for  the  equivalent  evaporation  f/oni  and  at  a  temperature  of  212^  wo  hare: 

Absolnto  pressure  (;>)   r=  122.5 

Total  heat  of  Mteani  at  tliiH  pressure  (H)   =  1,  lti>f*. 4.'<61 

Temperature  of  feed- water  (/)   =  (J7.2I»c 

Total  heat  of  water  at  temperalnn*  /,(/*)   =  3r>.20Ifi 

Units  of  lu'at  reqniretl  to  vaporize  I  pound  of  water  from  temperatare 

and  under  an  ah«i<diite  pressun*     (H  — h)   =  1, 151. 174.'> 

Units  of  Iieat  reiiuiitMl  to  va])orize  1  pound  of  water  from  and  at  a  tem- 
perature of  21*J-   965.7 

Then  ir>.0:?  X  liril.l7l.'>-:-IM;."i.7 --.  IT.iHi)  pounds,  wliirh  would  bo  the  trno  eqniv* 
alrnt  evaporati«)n  t'nnn  and  a(  'il'J-  had  tiio  water  been  all  Yapurized,  or  had  tho 

})  rod  net  been  dry  .situ  rated  .steam. 


Darioj 
were 
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ring  the  trial  five  reliable  calorimetrio  measureiuonts  of  the  quality  of  the  steam 
made  and  the  observed  data  and  compated  results,  calculated  by  the  formula 

are  given  in  the  following  table : 


▲remge 


preMore 
pop 


10Q.3 
101.0 
107.5 
10^6 
111.0 


"Weighta. 


W. 


:m 

'.iOO 

.too 

300 


Temperatnres. 


74.7 
CO.  7 

r.9. 7 

62.0 


110.2 
111.1 
110.7 
111.3 
110.  G 


42. 7103 
28. 7067 
ol.4085 
27,7061 
30. 0082 


78. 2972 
79. 2002 
7&  <V89 
79.4009 
7&  69^5 


Fro  portion  of  dry  Btoatn   92.7  por  cent. 

Proportion  of  muisturo  (1,000—0.927)   7.3  i)or  cent. 


315.C092 
310. 21^ 
314. 4726 
315. 1081 
316.6632 


871. 1623 
874. 9403 
R71.  96:J5 
871.r.l5C 
870. 41'J2 


Total  .... 
Average . 


Proportion 
ofdiy 
stoani. 


Q. 


0.  p.-r2 

0.  S'.)U1 
0.  OS  I) 

i.onre 
0. 9o::i 


4.6.339 
0.927 


The  averajri's  of  these  rosults  give  92.7  per  cent,  of  dry  steam  and  7.3  per  cent,  of 
moisture  \^-hicli  passed  ofi''\vitli  the  steam. 

To  dctt  rmine  the  correct  potential  ova]»oration  and  the  actual  heat  units  realize.! 
from  the  combustion  of  the  fuel,  as  measured  by  the  steam  produced,  we  have  the 
following  data  and  computatious. 

Units  of  heat  required  to  vaporizt)  1  pound  of  water  from  temperature 
G7.*2:fi  and  under  absolute  i>re8sure  lv»*J.r>  =   lir>l.  174.") 

Units  of  hf-at  required  to  raise  the  temperature  of  1  pound  of  water 
from  G7.*jri^  to  ;j-W.Gl^,  the  temperature  due  to  the  absolute  pressure 

:iii.'i7-.>f)— 3:>.20i()  =   'J7ii.  2\ lo 

Total  pounds  of  water  fed  to  boiler   11),  Uir> 

Pounds  of  water  vaporized,  IIK)  15  X  •    '   IS,4>V 

pounds  of  water  raised  in  temperat uro,  lOlM.')  )<  •      =   1 ,  4r»(» 

Units  of  heat  requin;d  to  vaporize;  the  water  =  Hlrt'J  X  1151.1745  =   'Jl^^^lOiNi.  Si 

Unit.sof  he.it  reqtiired  to  rairiu  the  temperature  of  the  water  =  145(>  >' 

27y.2ii  —   4<'(>5:ji.-jj 

Tot.ll  units  of  heat  derived  from  the  furl,  as  measured  by  the  steam  dis- 
charged  r>5 

Units  of  heat  per  pound  of  oil,  'Jl(IiM).7J()..V> -:-  r.5*J7  —   l<;:{  l'i.  5J 

KuiLber  of  ]ioi)nds  of  water  of  temperat u  i)7.'i  that  would  liave 
been  vapori/.i'd  under  an  absolute  preNsun^  f  12*J.r»  pounds  per  pound  of 

oil,  <ir  iiotential  evaporation,  liJ'.UrK.VJ  -f-  1  l.'d.U  t.'*  =   14.  liK) 

Kquivah-nt  poJential  evapuration  from  and  at       \  l«l:J15..VJ  -f-  i)iM.7  =  ..  l').*JJ(j 

The  oil  lire  vrns  iiraelieally  noi.s<  less  a:iil  hnif>keh-.ss,  and  there  was  no  evi<k;net',  in 
the  way  of  leaks  or  od«»r,  to  inilieate  t  hat  jietroleiuii  was  buriiint;. 

It  is  probable  tliat  the  hi;:h  t<'njperatnro  and  quantity  of  the  steam  supplied  :o 
the  atomi/f r  was  more  than  sullieient  t  >  wholly  volatili/e  all  the  oil,  and  thai  the 
heated  air  later  .supplied  in  the  pijio  was  also  of  .sufueii-ntly  lii;ch  temperature  to  pre- 
vent any  condfusation.  so  tli:it  the  lire  was  n-ally  a  gas  llaine.  .Just  what. 
temperatUH's  wenMlie  board  had  no  means  of  aeinirately  determining,  but-  tlie  s:\- 
periieated  slraui  pii>e,  :iu  iuch«'s  di.stant  fr«»m  its  i>a.s.«ia.L:i»  through  the  boilrr  fnnir. 
was  suAieiently  hot  toipii^'kly  melt  and  va]>ori/.e  zinc,  whihrat  the  atomi/er  it  n-ail- 
ily  melted  lead  ;  hence  ihc  teiapfrature  of  tlje  steam  must  have  bren  near  M»J  -  I'alii- 
enheit  whilo  tin*  temperat  uro  of  tlie  heatetl  air.  ju<lgiug  by  tin*  touch,  mu't  have 
been  above  'M-  rahrenheit  wiiliia  the  pipe. 

The  quantity  of  air  and  hteani  r«'quire<l  f.)rth»'  a:oiui/«'r  <:ould  not  have  Imm  ii  large, 
for  the  former  was  all  «l"livt  r«'d  throui;h  a  one-sixt-  er}th  inch  oritieo  under  a  pn-.ssure 
of  57. 7  pounds.  a!id  a  moderate  motion  of  the  aii-puni])  supplied  it,  whih?  the  latter, 
togetherwiih  tlui  entire  oil  sup]dy  for  the  fire,  w.x-i  di-Mvi-red  through  a  one-eighth 
inehoritiee,  tin*  pn-^Nure  bi-ing  Io7.5  ijouiids,  aii<l  t!ie  diiliTiMK-e  «>f  jui'ssure o!i  the  two 
sides  causing  thellow  being  neees-'ariiy  Ji!-s  than  this. 

Aaan]plei>f  oil  taken  from  the  tank  during  the  juogrcss  <jf  the  the  trial  was,  by  the 
courtesy  of  Surgeon-General  .1.  M.  IJn»wne,  V.  S.  N.,  Chief  of  tin-  Itup-au  of  Medicine 
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and  Surgery,  submitted  to  tlio  chemist  of  the  Naval  Mnseura  of  Hygiene  for  analysis, 
■with  the  following  result : 

C=84.08  Specific  gravity,  0.822. 

H=14. 40  Flashing  i)oint,  64°  Fahrenheit. 
0=  1.52 
N=Trace. 


100.00 


With  the  chemical  composition  of  the  fuel  and  the  following  formula,  based  on  the 
experimental  determinations  of  Messrs.  Favre  and  Silbermann,  we  are  able  to  cum- 
pute  the  number  of  heat  units  that  its  complete  and  i»erfect  combustion  will  pro- 
duce : 

h  =  14500      +  4.2>=  ^H  —  J 

This  gives 

71  =  21010.326 
The  equivalent  evaporation  from  and  at  212°  is 

965.7 

which  gives 

E  =  2l  .756  =  pounds  of  water. 

Whence  it  appears  that  there  was  realized  with  petroleum  in  the  devico  testetl  77.? 
per  cent,  of  the  total  heat  of  evaporation  of  which  it  was  theoretically  capable,  which 
is  a  much  larger  proportion  than  is  possible  under  any  conditions  of  actual  workin;: 
I)ni(  ti(;i*  with  the  best  quality  of  coal. 

Tlic  facility  of  haudlinp:  petroleum  and  manipulating  the  fires  is  very  decidedly  in 
it  8  favor,  and  a  much  smaller  force  would  be  required  for  that  purpose  than  with  coal. 

The  trial  was  not  of  sulhcient  duration  to  absolutely  demonstrate  tho  penuani'Dl 
efliciency  of  the  device  lor  burning  petroleum,  but  an  examination  after  its  comlu 
sion  showed  no  evidence  of  any  tleposit  of  carbon  in  the  pipes  or  barncr.s,  and  cvr- 
tainly  the  heat  and  evaporative  elliciency  were  as  great  at  the  conclusion  as  a:  tin- 
beginning. 

The  representative  of  the  company  informed  us  that  tho  device  cxporimonti*:!  witli 
had  been  in  use  for  three  years,  that  it  had  not  been  cleaned,  and  that  then*  had  nrVi-r 
been  any  evidence  of  carbon  deposit. 

The  question  of  safety  in  stowing  and  handling  has  not  been  decided,  but  i:i  t'.f 
opinion  of  the  Board  this  could  be  satisfactorily  provided  for  by  tho  uso  of  rIo.M-«'. 
tanks,  water-jacketed,  with  vent  pipes  overboard,  and  by  careful  workui:i!is!)i;i  i:i 
connecting  pipes,  tittinjLjH,  and  valvcf*. 

We  are  of  the  opinion  that  the  sj'stem  could  be  advantageously  ado])tei1  on  board  tor- 
pedo-boats and  coast-defonso  vessels,  if  safety  in  stowage  and  handling  can  bo  clear) y 
arranged,  and  think  the  device  of  tlie  P«>troleum  Fuel  and  Motor  Companv,  of  Wa^^h- 
ington,  D.  C,  worthy  of  atrial,  particularly  as  it  can  be  applied  without  interfere  iite 
with  the  coal-burning  arrangements. 

Very  respectfully,  your  obedient  servants, 

A.  S.  Greene, 
Chief  Enginetr,  U,  .V. 
C.  W.  Rak, 
PaMid  ABSiBtani  Engineer,  V,  S.  S. 

R.  8.  Gbiffin. 
Assistant  Engineer,  U.  S,  X, 

Kngincer-in-Chief  George  W.  Melville,  U.  S.  N., 

Chief  of  the  Burean  of  Steam  Enginterinfff 

Kary  Department,  Washington ,  Z>.  C. 
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Te9t9of  08cillating  cufjincs,  hlowery  and  centrifugal  pump  for  commandanfa  harge,  made  by 
Pasaed  Assistant  Enjinecr  J.  J,  Barry ^  if,  S.  X.y  at  the  Xew  York  navy-yard,  in  June 
and  July,  1835. 

The  two  oscillaliug  oiij^iues  tested  wcro  jiractically  the  same  as  sliown  ou  Plate  9, 
ivliicb  gives  the  moditied  iramo,  adopted  alter  the  tests,  and  shows  a  spring  to  hold 
the  pins  up  against  tho  trunnion  bearings,  instead  of  two  wedges  used  durln;):  the 
tests.  Both  modilioatious  were  niado  as  a  result  of  tho  tests.  In  tho  engine  shown 
in  th«  plate,  tbo  two  parts  of  tho  framo  are  made  from  the  same  pattern,  are  each 
symmetrical  as  regards  their  vertienl  center  lino,  and  differ  from  each  other  only  in 
the  various  holes  drilled  in  them.  Both  main  bearings  are  alike,  and  the  crank-shaft 
is  made  to  suit.  With  this  arrangement  the  engine  can  bo  put  on  either  side  of  a 
blower  and  run  in  either  direction. 

The  trunnion  bearings  arc  slipped  in  place  from  tho  iusido  of  tho  frame  before  the 
engine  is  put  together.  A  steel  pin  bears  against  each  trunnion  bearing,  both  pins 
being  kept  up  to  place  by  a  si:ii;lc-leai  steel  spring.  This  spring  is  adjusted  by  lock- 
DUtB  on  a  stud  which  pnyects  fi  uin  a  Haddlo  renting  on  tho  two  tie-rods.  Tho  dimen- 
Bionsof  tho  spring  bhuwu  in  tho  plato  aro  trial  dimensions,  and  will  be  altered  if  ex- 
perience makes  it  necessary  or  advisable. 

Bloicer  tests, — Tho  blower,  to  which  one  of  tho  o.>?cillating  engines  was  directly  con- 
nected, was  a  Stuitc'vaut  "  Mono;;raui  ''  No.  'J,  with  an  outlet  7^  inches  in  diameter. 
The  blower  an<l  its  eiigino  wore  both  sociuely  bolted  1o  a  temporary  bed-plato.  Dur- 
ing the  tests  of  tho  blower  no  li;;:i! \\\'x  <>f  t!io  engino  journals  was  noticeable,  and  tho 
engine  worked  very  wrll,  i  xeept  that  during  tho  six  hours*  run  at  tho  greatest  speed 
possible  with  a  steam  pressani  of  lU'J  iiouuds  per  stinare  inch,  aslight  leak  deyelox>ed 
unmnd  the  valve- lace. 

The  record  of  ihe  test.-i  at  v.irlo'i-*  sperd.s  is  given  in  Table  I,  and  of  tho  six  hours* 
test  in  Table  11. 

rump  testH. — The  tiruti  ilugal  pump,  to  which  the  olh<T  oscillating  engino  was  di- 
n*ctly  connected,  w.is  a  No.  1 J  Morris  Muehino  Companj's  pump,  with  a  discharge 
cpening  11  inches  in  diaiiifter.  Tho  cii'^'iiio  and  pwaip  were  securely  fastened  to  a 
temporary  bed-i»l;;ti',  v/Iiirh  v.is  bolted  to  two  a:igh*-iron  supports.  Tho  latter  and 
suction  end  of  tho  pi;!:i[>  v»  i  ro  mm  ar«'d  i«)  a  tank,  which  was  plaeed  on  a  platform 
scale  for  con ve nil- iKo  in  iin  aMiriu;^  tin- aet  .i.il  «niamity  of  water  put  into  and  dis- 
charged from  the?  ta:ik.  'l"i'>as  wer^  lui'li^  at-  various 'speeds,  tho  record  of  which  is 
given  in  Table  lil.  1  h  *  \\\\t\  r  i.i  too  tank  was  on  a  level  with  tho  dischargo  open- 
ing of  the  liumj). 

With  a  mean  stt  ai:i  i :!••.•  >  :re  of  jiouimN  pi-r  ffpiare  inch  and  a  mean  number  of 
revolutions  of  ;i:i'J.s  ]n'i-  i.i.!::;;e,  th  i  ni.ixinnru  <i::aiiii!y  of  water  discharged  by  the 
]»unip  was  11:<.7;J  jL,ail  i:i>  pi  r:::..:n:e. 

The  engine  a:nl  p:i::i,>  v.  ■  r  •  ii.iaily  i\v.\  lor  three  hours  at  the  greatest  speed  possible 
with  a  strani  pre..  <»r  !•  i»  pf::nl-.  p^-r  spiaro  iiicli,  i>uniping  water  o:it  of  and  dis- 
chargiii;:  it  inio  f.i'  i-.i  iijt;  p:i.p).-^  of  T.-stin.;  tho  engine.  No  defects  wore 
nofii's-d,  tho  en^ini*  Wd:-;...  -^  v      wf.i  ati  I  all  jonrnai.>  running  cool. 

Tho  steam  fir  a. I  Iv^is  v..*s  tal:i::i  fr-j::!  a  l;.)i!"r  whosi*  satety-valvo  was  sot  at  a 
littic  over  100  pounds.  Tin-  s!.  i.n  [►r.'.j-^nres  recorded  in  the  tables  were  taken  from 
tt  gauge  4  inches  from  th<*  i  :i;;in(;s. 
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Table  l.—Test  of  engine  and  hlowerfor  oommandanVe  harge  at  varioiu  ejiced*. 


ILOO... 
1L05-., 

VLlb  .. 

II.  £5... 


00 

25 
26 

2fl 
26 
26 

ua 
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Correction  for  aDemometer  ^  30  per  minate ;  30 
per  minute  =  360  is  incladed  in  aedacins  moan 
reading  of  anemometer.  Nnmber  of  cnoic  feet 
per  minute  at  mean  velocity,  974.5770. 


Correction  for  anemometer  =  30  ner  minute :  30 
per  minute  =  890  is  included  in  ^docins  mean 
reading  of  anemometer.  Number  of  oabio  feel 
per  minute  at  moan  velocity,  984.6803. 
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Correction  for  anemometer  =  30  per  minute; 
30  per  minute  =  360  ia  included  in  deducing  mean 
reading  of  anemometer.  Number  of  cubic  feet 
per  minute  at  mean  velocity,  1,052.0613. 


Correction  for  anemometer  a  80  per  minntei 
]>er  minutes: 360  ia  inoluded  la  dedocing  ma 
reading  of  anemometer.  Kumber  of  onoio  fert 


por  minute  at  mean  veloolty,  1,000.075& 
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Table  I. — Test  of  engike  and  blower  for  commandanVs  large,  etc, — Continued. 
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CorrectioD  for  anemometer  =  30  por  minato ;  30  Correction  for  anemometer  =  80  per  minute;  30 

per  minute  a  860  ia  included  in  aedacint;  moon  per  minute  =  860  la  inclnded  in  dedncinx  mean 

rendinK  of  anemometer.  Number  of  cubic  feet  reading  of  anemometer.  Number  of  cubic  feet 

per  minute  at  mean  velocity,  1,120.3503.  por  minute  at  mean  Telocity,  1,166.2327. 
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Correction  for  anemometer  =  30  j)er minute;  30 
per  minute  =  3C0  ia  includetl  in  acdnciiiff  nifaii 
readioK  of  anemometer.  Number  of  cubic  feet 
per  minute  at  mean  velocity,  1,348.5767. 


('orrection  for  anemometer  =  30  per  minute,*  30 
per  miuuto  =  330  ia  iucludud  in  deduring  mean 
readiu:;  of  anemometer.  Nnmber  of  cubic  foct 
per  minute  at  mean  velocity,  l,374.0i69. 
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Table  I. — Teat  of  engine  and  blower  for  commandant'8  harg€,etc, — Continned. 
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Correction  for  anomomoter  -r-  SO  per  minute ;  00  per  miniito  =  3G0  Ia  incladed  in  deducing  i 
n.wUn<;  ot  »Tie:tiomcter.      umber  of  cubic  fret  per  luinuto  at  mean  velocity,  1,411.1153. 


Table  U.—Teai  of  engine  and  lloiccr  for  commandanCe  large  at  maximum  tpeed  for  tis 

hours. 
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Correction  for  anemometer  =  H  I  per  niiniito;  3OX0G  =  1,080  in  included  in  dcdacingmean  reading  of 
anemometer.   Number  of  cubit-  fi;et  per  minute  al  mean  velocity,  1,483.7154. 


al«  «f  Inch**. 
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Table  III. — Test  of  engine  and  centrifugal  pump  for  commandanVs  barge  at  various  Siiceda, 
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Pampiojt  ont  of  and  discharging  into  tank  to  ascertain  increase  in  rerolntions  nnder  different  pros- 

sures  of  steam 


INDICATOR  TESTS. 


[Extract  from  the  report  of  a  board  of  Unitotl  States  Naval  Enj;inoer  oOioera,  compoaod  of  Chief  En- 
pnoor  David  Smitn  and  Passed  i^s^^^istant  Eiicinocrs  W.  A.  Wiudsor  and  J.  J.  Barry,  on  teHta  of  a 
Thompson  and  a  Tabor  indicator,  made  at  the  New  York  uavy-j-ard  in  1888.] 

The  Thompson  indicator  was  submitted  by  the  American  Stcam-gaiige  Coiui»aDr, 
and  the  Tabor  indicator  by  the  Ashcrol't  Mauafactiirin<;  Company. 

A  representative  of  the  former  lirm  was  ])rescnt  diirinpj  the  flrat  half  of  tlio  X^U 
and  two  representatives  of  the  latter  were  jireseiit  din  ing  t«e  greater  part  of  the  time, 
one  remaining  until  the  tests  were  completed. 

Both  indicators  were  new  and  of  the  latest  improved  patterns,  and  good  samples 
of  their  respective  tyi>es. 

The  represcntutivcH  of  both  Tnakers  slatod  that  theno  indicators  were  takou  from 
stock,  and  that  all  their  instrumeuts  were  carefully  tested  under  steam  pressure  and 
found  to  be  correct  before  they  left  their  w(»rkj». 

A  horizontal  pipe,  2  inches  diameter  and  21  inch(*s  lonf^,  fitted  with  suitable  pipes 
and  valves  for  the  admission  and  discharge  of  steam  and  pi*ovided  with  throe  nipples, 
two  for  the  attachment  of  indicators  and  one  for  a  steam-gauge,  was  used  in  making 
the  statical  steam  tests. 

MANNER  OF  MAKING  THE  TESTS. 

The  steam-gauge  having  been  secured  in  place,  steam  was  blown  tlirongli  the  test- 
pipe  an4  indicator  nipy)les  several  times  to  tree  the  pipe  of  water  and  dirt. 

The  indicators,  after  being  well  oiled,  were  secured  in  position  and  steam  admitted, 
the  pressure  being  allowed  to  rise  until  the  limit  ft)r  which  the  springs  were  designed 
was  reached,  in  order  to  bring  the  instruments  to  their  wuiking  temperature. 

After  trying  the  instruments  to  s«^o  that  their  movements  were  frei*,  steam  was  dis- 
charged from  the  test-pipe  and  the  indicator  corkM  closed.  The  piston  of  each  in- 
strument was  then  pressed  down  sli;;litly  by  hand  and  allowed  to  retuni  toitsDormal 
position,  with  the  friction  <»f  thd  moving  paitsopi)osed  to  the niovement  of  tliespriof;. 
When  this  had  been  done,  the  atmosjihcric  line  was  drawn  across  the  canl.  Steam 
was  then  admitted  to  the  instruments  and  so  regulated  that  the  hand  of  the  steam- 
gauge  would  rise  slowly  to  the  inii-rval  of  i>ressnre  to  bo  noted,  and  when  it  reached 
that  point,  at  the  wonl  '*  maik,'^  an  ojx  rator  stationed  at  each  instrument  drew  the 
required  lino  of  its  scale.  All  lines  of  th<^  scales  were  drawn  in  the  same  manner, 
the  top  steam  lino  of  the  tiist  test,  of  each  series  being  extended  across  the  card. 

Before  beginning  the  down  scales,  tho  steam  was  allowed  to  rise  a  pound  or  two 
above  the  pressure  to  be  first  nott-d,  in  order  to  o]>piise  tho  friction  of  the  instrament 
to  the  movement  of  the  spring.  At  the  end  of  the  (h>wn  scale,  the  steam  was  ahnt  off 
and  discharged  from  t lie  pipe  and  the  in(licat<)r  eock  elose«l  before  drawing  the  at- 
mospheric line. 

After  making  sev<ral  sriik-s  in  the  manner  described,  the  represent  at  ivca  of  both 
makers  expressed  their  dissatisfaction  with  the  irregularities  found  in  them,  which 
they  attributed  to  the  defects  of  tlic  steam-gaugo  used,  rather  than  to  any  fault  m 
their  instruments.  Tln'v  r»'<|uested  that  another  gauge  be  snbstitntcd,  aud  ofloretl 
to  furnish  one  that  was  known  by  them  to  be  correct.  The  Boanl  accepted  the  olfer, 
ns  it  had  but  little  eontideiice  in  tlie  aeenracy  of  tho  mercury  column  at  the  j-ard. 
This  column  is  crudi"  in  design  and  has  been  in  use  for  many  years,  and  the  interior 
of  tho  tubing  is  pmbaMy  iinne  or  le<^  corroded. 

An  indicator  tost-:;ange  wiih  a  V3-inch  face  was  furnished  by  tho  Ashcroft  Man- 
ufacturing Compan\,  with  X\w  stiitement  that  it  agreed  with  their  mercury  colamn. 
and  was  the  one  used  at  th«Mr  works  for  testing  indicators.  This  gauge  was  accepted 
by  tho  representative  of  the  American  Steam-gauge  Company,  as  well  as  by  the 
Board,  and  was  used  in  making  .':ll  the  scales  of  tho  30,  40,  and  (iO  pound  aprings; 
while  a  compound  gauge  (of  the  American  Steam-gauge  Company's  make),  oelong- 
ing  to  tlui  yanl  was  used  in  making  the  scales  of  the  20-ponnd  spring. 

To  determine  the  comparative  indications  of  identically  the  same  power  by  the 
two  instrument.'?,  each  lit  t<i<l  with  '^0  and  with  40  pound  springs,  tho  following  method 
w;i-i  used  : 

The  indicator  pipe  at  the  outer  end  of  the  machine-shop  engine  was  fitted  with  a 
T  and  two  right-angle  branch  pipes  of  equal  diameters  and  lengths  terminatiDg  in 
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nipples.  To  the  latter,  the  indicators  won*  attaclictl,  after  cloariii;^  tlio  pipes  of  water 
and  dirt  and  lubricatin;;  the  cyliiidori^.  Th(^.sl)riugsof  tiio  paper  drnina  were  adjusted 
to  approximately  the  same  tension.  The  conls  around  these  drums  were  tied  to  each 
otber  and  to  a  single  cord  connecting  with  tho  indicator  motion.  This  arrangement 
gave  coincident  motion  to  both  drnnis  witiiont  sonrsibly  afiecting  the  lead  of  the 
cords,  OS  the  angle  between  the  latter  was  »mall. 

One  operator  CO  aid  readily  take  cards  from  both  indicators  at  the  same  time. 

Ton  canls  having  been  taken  from  oacli  indicator,  the  latter  were  interchanged  and 
tlieu  ten  more  cards  taken  from  each.  ThlH  change  was  made  in  order  to  eliminate 
any  errors  due  to  possible  ditierenees  in  the  bore  and  lead  of  the  branch  pipes. 

Two  sets  of  cards  wen^  thus  taken,  one  with  tiO-pound  springs  in  the  indicators, 
and  the  other  with  40.   The  data  and  conipntat  ions  from  tiieni  are  given  in  Table  III. 

RKLATIVK  MOVEMENTS  OF^l'EXCIL  AND  TISTON. 

The  test  to  determine  this  was  niadt?  as  folhiws  : 

The  spring  of  each  indicator  hiivin;^bcen  riMu»)Vi!d,  a.micrometer  gauge  was  fitted 
to  the  cylinder  and  the  weight  of  the  piston  an<l  altatrhments  taken  on  the  end  of  the 
micrometer  screw,  the  zero  of  *!ie  wlnvl  e»)iriciding  witli  that  of  the  vernier.  A  line 
was  then  drawn  with  the  pmt'il  of  the  insrrniuent  and  formed  the  iirst  one  of  the 
scale.  The  micnmieter  screw  was  tlicn  t  uniedone  revolution  and  asrcond  line  drawn; 
this  was  repeated  until  the  scal(>  was  couiplcte  for  the  movement  of  the  i)iston. 

A  scale  for  each  instrument,  t.ikcn  in  (lie  manner  above  described,  is  shown  in 
Plate  9  and  marked  A. 

From  these  scales  the  intervals  are  finn  l  to  Iw  inch  for  the  Thompson  audi 
inch  for  the  Tabor  indicator. 

As  the  pitch  of  the  mierometer  scn^w  is  4'.,  inch,  pencil  movement  of  the  former 
ia  four  times,  and  of  tho  latter  live  times,  that  of  its  piston. 

The  inten*als  of  tho  Tabor  scale  are  very  uniform,  while  those  of  the  Thompson 
decrease  toward  the  end,  an<I  more  iiartienlarly  at  the  bottom  of  the  scale. 

linm:  or  motion  or  the  i'encil. 

A  test  to  determine  the  line  of  motion  of  the  pencil  in  each  instrument  was  made 
Ofl  follows : 

Tho  Bpring  having  iM'en  removed,  tlie  piston  was  jjushed  up  its  entire  stroke,  the 
p<'ncilat  tho  same  tinn' drawing  a  line  on  the  eanl,  while  tho  paper  drum  was  securely 
ueM  by  the  detent  attachment.  Ten  such  lines  were  drawn  on  the  card  with  each 
iustniment.   Thes*'  cards  are  marked  1»  on  the  plate. 

The  lines  of  tho  Thomps(m  movement  show  a  slight  bending  to  the  right  at  the  top, 
and  a  moro  noticeable  l)ending  t«»  tho  left  at  tin;  bottom  ends,  while  tho  middle  por- 
tion of  tho  lines  are  eomparativelj-  straight.  Those  taken  by  tin;  Taln»r  instrument 
are  nearly  straight,  but  curve  slightly,  with  the  convexity  towanl  the  left  hand. 

WEir,nrs  of  tiie  Mr) vino  parts. 

All  moving  parts  of  both  ins'rtiment-i  were  ciirefnlly  wi-igheil  and  their  weights  in 
Tmy  grains  lbun«l  to  1m"  as  fidlows: 


Tlionip- 
Hun. 


Tubor. 


TTfl^llit  nf  L'O  poiiuil  h]n  inz  

"Wfi;:!!!  of  4i)-iioiiiiil  mjiI  iiii:  

Weight  of  iiistnn.  iii-«t«»:i-iiMl,  nii'l  .siii'W  ;:f  up])!  r  fii>I  " 

Weijilit  of  ii'-iiril-b.ir and  alt  wlnui  ui<  

\Yv\]iht  of  1).  n«  il  

Wi'iirlit  of  fiack  HuJcuihI  iippi  r  s.  iii^v  

Total  weij!it  of  iiiuvin:: purl -i  -O  n  i  l  }.p:;u_'i  | 

Total  ^Gi(;bt  of  iiii>viii^  part  *.  Ir.^s  (in<-li.ili' wi  i:.lit  <.l' .spi  iu     lu.  k  lliil;,  and  radiit:* 
biir  (U  ;;raiu>)),  I  bat  uiv  MiipMnrti  d  at  mi.-  end  
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Percentage  of  tho  Tliomp-on  ever  \]u-  Tabor  iii»iical'»r  i:i  thi*  elfective  weight  of  its 
moving  parts,  3t).r>  per  cent. 

TKsi  <iK  meam-c;ai  (;es. 

At  the  conclusion  of  the  foreg«»inLr  t«'-tM.  tlie  st;'aTn-gaiiges  used  in  tho  work  were 
carcfally  compared  with  tho  mercury  er)l!imn  f»r  jj^isures  above  atmosphere;  for 
prt*ssures  below  that  line,  the  eoinponn  I  gauge  was  co!n[)ared  with  tho  mercurial 
vacuum  test-gauge. 
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Table  I  gives  the  roadings  of  the  two  gauges  used  iu  inuking  the  tests,  compared 
with  the  reading  of  the  mercury  column  taken  ns  a  Btandard. 

The  mean  reatling  of  the  Asbcroft  tost-gauso  varies  from  0.45  pound  above  to  1.875 
pounds  below  that  of  the  column,  and  tho  compound  gau^e  from  0.1375  pound  above 
to  1  pound  below.  The  mean  variation  of  all  the  readings  of  tho  former  iaO.UOOl 
pound,  and  of  the  latter,  0.5173  pound  below  that  of  the  column. 

Table  II  gives,  nunu^rieally,  the  means  of  the  six  readings,  taken  from  each  indicator 
for  each  interval  of  pressure  and  fur  each  spring  tested,  as  found  by  measurement  from 
the  scales.  These  ligures  will  represent  xavy  accurately  the  tensions  of  the  spring 
under  the  difi'erent  pressures,  if  tho  gauge  ui^ed  is  taken  as  tho  standard. 

It  appears  from  this  table  that  all  springs  of  both  instruments  are  too  weak,  as  their 
scale  readings  are  too  higli,  exce])ting  that  of  the  20-ponnd  spring  below  the  atmoa- 
pheric  line,  which  is  too  low.  The  ditFerences  between  the  readings  of  the  gangeaad 
t  lie  spring  are  much  greater  in  tho  Thompson  than  in  tho  Tabor  scales. 

The  dilJ'erenco  between  the  readings  of  the  "up  "  and  "down"  scalcH  gives  the  re- 
tarding ell'ect  of  the  friction,  or  double  the  friction  of  the  indicator  and  gunge.  But, 
as  tho  friction  of  tho  Litter  is  small  compared  with  that  of  tho  former,  and  is  the  same 
lor  both  instruments,  It  can  be  neglected,  and  tho  diire.ren<'08  taken  as  the  doable 
Iriction  of  the  indicators. 

Table  III  gives  the  mean  i>rcss!ires  and  indicated  horse-powers  found  from  canla 
which  were  taken  in  itaivs  sinuiltaneonsly  from  tho  machine-shop  engine  with  the 
two  indicators,  using  x;0  and  40  liouud  ^^l)rings. 

In  the  absence  of  u  standard,  it  vuu  not  b<;  dcterinined  po.sitivcly  which  of  the  two 
in&trnnients  id  the  more  acennite  inilieutor  of  power. 

1  :;i>ic.vT(  ni  attaciimkxts. 

Tho  two  indicafors  are  of  th«^  same  g<'i:eral  design,  and  are  both  fitted  with  pencil- 
stop,  detent  attachmeni  to  ]:a[MM'  d-nni,  guide-pulleys  for  cord,  and  thumb-screw  fur 
the  guide-pulley  arm. 

Tlie  pencil-holder,  pencil-bar,  links,  ai:d  ]nston-nKl  connections  aro  made  of  tem- 
pered steel  in  both  i?i^tniuii:uts.  Tho  essential  diirorences  are  iu  tho  means  employed 
to  give  rectilinear  motion  to  tho  pencil,  tho  t>prings,  paper  drums,  and  in  the  weight 
of  moving  parts. 

AJointed  parallel  nn)tion  U  iL-jed  on  thoThomiison  indicator.  Tho  Tabor  instm- 
nuut,  h:is  a  guide-pin  with  frieiit»n  roller,  on  tlie  pimeil-bar,  working  in  a  fixed  curved 
guide.  IJy  giving  i)roper  eurvat.iro  to  the  guide,  perfectly  rectilinear  motion  of  the 
pencil  CMU  be  obtained.  Tests  m!iow  that  tho  rolling  friction  of  the  guide  is  compar- 
atively small. 

The  helices  of  the  duidex  spring  used  in  tln^  Tabor  indicator  aro  of  the  same  diame- 
ter and  length  and  have  their  ends  secured  on  opposite  sides  of  the  fittings,  tbns 
givin:;  a  betterand  liriner  Mnp;iort  to  the  piston  than  if  only  one  spring  were  naed. 

With  the  top  of  the  piiper  <iruin  closed,  as  in  tho  Thompson  indicator,  the  dram  ii 
le^s  liable  to  disti)rtion,  its  interior  is  protected  from  dust  and  dirt,  and  greater  Bfr- 
eurity  given  to  it  by  ilio  support  it  receives  from  the  spool-spindle  which  passes 
through  it. 

Other  tilings  being  eijnal,  tho  smalh-r  tho  w<right.  of  tho  moving  parts  of  an  indi- 
cator eoiisisimt  wiiii  strength,  the  greater  will  bo  the  accuracy  and  reliability  of  the 
instrnineiit  as  a  iiieasnre  of  ]iower  at  diil'erent  speeds,  as  the  error  due  to  the  momen- 
tum of  the  moving  ])arls  will  be  correspondingly  smaller. 

CONCLUSIONS. 

In  general  a])pearanee  and  wor];ni:i7is1ii]»  the  two  instruments  are  aboat  the  aaine; 
botii  ean  be  inanipulatecl  with  vi\ii  A  f  it-iliiy  jind  diagrams  drawn  with  them  equally 

Wl'll. 

Tli<i  pencil  inovemeTit  is  Uettrr  and  ihi'  ran.^^e  of  springs  of  the  same  tension  greater 
in  tln^  TalHir  limn  in  1h»' 'r!un:i;'-:.)ii  iri-trnnienr..  in  tho  ratio  of5to4. 

The  t«Mision  nftln'  s-.irin'^  of  tl»i«  irr.ii-r  dnini  e:in  bo  more  easily  and  qaickly  ad* 
justed  in  the  'J'lH):ii]»s(»n  Wiun  in  t:i'^  T.:ber  in;lirator. 

Tin?  piston  of  the  Thoni]>.v)M  i;uii.r-i!;ir  li;s  tiii^  <'ylinder  nearly  steam  tight,  while 
tV.at  f)f  the  Tiibor  allows  eonsiilerabl  '  stivi  ii  to  pass  by  it  at  the  higher  pressnres, 
making  it  diliienit  to  take  a.  e!.-:::i  ea:«l  v.  i;h  I  he  instru'inent. 

The  r>.»ar;l  lu'lieved  this  t:)  1k»  a-  tjeriov.s  defer t,  and  one  that  will  grow  with  the 
v/ear  of  t  lie  ins!rni:i<Mir,  and  which  v.- ill  sooner  or  lateratVoct  its  accuracy  as  a  mcasare 
<»f  povrer,  to  say  nothing  nf  th  »  dis.e^rei'ahle  eli'-ets  of  tho  e.scaping  steam. 

It  a-)])<-ared  to  tlie  lioaHl  that  the  inakers  of  (he  Tabor  indicator,  in  their  efforts  to 
r.'duee  the  weight  of  tho  moving  parN,  liad  made  the  walls  of  tho  piston  so  thin  that 
under  the  IiiglnT  pre<>^nn  s  they  would  bend  in  nwl  allow  steam  to  escape  by  them. 
A  slight  increase  in  tliickness  VoTild  probably  remedy  this  defect  and  prevent  the 
escape  of  sti'mn  i)ast  the  piston. 
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MM  I. — Comparison  of  Aahcrofl  Manufuciunng  Company  8  presaHrc-ijangc  for  testing 
%iMcaton  and  Jmcrlcan  Steam  Gauge  Compang'H  compound  gauge  Xo.  100703,  withmer- 
I  oolumn.    Department  of  Steam-Enginccringy  navg-yard,  Sew  YovJ:, 
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Fable  II. — The  mean  readings  fnnn  alninyphfric  line  of  the  different  scales  taken  simulta- 
ueouslj/  vith  the  Thompson  and  Tahnr  indirators  under  the  same  prcHsnre  of  steamy  with 
the  difference  bitican  the  cvrnnirunding  rea'Ungs  of  tie  up  and  doien  scales  at  each  in- 
lervaT  of  pressure. 
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Tadle  II. — The  mean  riaiVings  from  atmospheric  linr  of  (he  different  scales  talm  simuUa- 
neously  with  the  Thompson  and  Tabor  indivatorSf  etc. — Cuutiniicd. 
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Moan  double  frictiou  of  Tbompt»on  over  the  Tabor  indicator,  23.4  per  cent. 

*  Limit  of  Thompson  sprinj;  about  8~>  pounds  pergan|;e. 

Taulb  III. — Dynamic  tests  of  indicators. 


Simnltaneoufl  cards,  taVon  fi-om  macliine-shop  en^in«. 
veith  ThompHon  and  Tabor  indicators  ftttud  with  20- 
pound  sprinj^s. 


Simultauconn  cnrdH,  ta1ct>n  fnim  mnrbinr-nTiftp 
en;;iiH\  with  ThniiipNtin  and  Tabor  inilio 
t4irs  lilted  with  4U-piiund  sprinffs. 
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Mean  pn'ssuro. 
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2.5K 
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1»0 
1.411 

\.9S. 
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.713 


20.7585  ^38.6692  |  1.CS93 


J*ower  inensnri:d  by  tho  Tllo|]lp^^n  7. 4 103  per  rent, 
greater  than  nieiiHiired  by  the  Tiibor  instriiiiieiit. 


Power  measarod  by  the  Thompmn  3.83H 
iier  cent.^rvater  tiian  meaaared  bytheT»- 

bor  instruments 


XnTr.— KIr-it  <<(  iii>:}:  Thoinp!«on  iinlicator  on  left-hand  pipe.   Second  lerleft  Thonpoon  indiciloi 

on  riglit-haiid  pipe. 
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COMPARATIVE  TESTS  OF  MAOXOLTA^^  METAL  A  XD  "A»  WHITE  BRASS 
MADE  BY  A  BOARD  OF  ENGINEER  OFFICERS,  COMPOSED  OF  PASSED 
AS^:iISTAXT  ENOiyEKR  W.  A,  WIXDSOR,  U.  S.  NAVY,  AXD  ASSISTANT 
EXiilXEER  F.  C.  BOWERS,  U.  S.  XAVY,  AT  TEE  NEW  YORK  NAVY-YARD, 
lt*ti7  AND  ISSS. 

There  were  two  samples  of  iiingnolia  metal  submitted  by  the  nianafacturer,  which 
lure  referred  to  below  as  ma<j^nolia  niet.al  No.  1  and  magnolia  metal  No.  2.  The  **A" 
white  brass  was  a  sample  of  a  compoKition  that  has  been  in  use  in  marine  engines  for 
some  time,  and  was  supplied  by  the  Government.  Two  distinct  tests  were  made ;  the 
destructive  test,  with  the  view  of  fusing  the  metals  by  friction,  and  the  frictional 
test,  made  to  determine  the  comparative  aiiti-friction  values  of  the  metals.  Differ- 
Knt  machines,  described  below,  were  used  for  each  test. 

DKSCRIPTION  OF  THE  METALS. 

flicse  metals  are  of  the  kind  known  as  white  or  soft  alloys,  in  which  such  metals 
fts  antimony,  tin,  lead,  and  zinc  are  combined ;  they  are  intended  for  anti-friction 
onetals,  and  resemble  Babbit's  metal  somewhat  in  appearance.  When  broken,  they 
liresent  a  short-grained,  grayish  fracture,  the  **A"  metal  being  more  brilliant  and 
brittle  than  the  magnolia  nn'tals ;  of  the  latter,  the  fracture  of  No.  I  is  darker  than 
Lhat  of  No.  '2.  The  color  of  the  fracture  of  the  magnolia  metals  approaches  that  of 
lead,  which  no  doubt  is  the  predominant  ingredient,  while  that  of  the  *'A"  metal 
ipproachis  more  closely  that  of  tin  and  zinc,  which  probably  are  its  principal  in- 
^re4lient!4.  Magnolia  mt'tal  No.  1  contains  a  quantity  of  retined  plumbago  or  graph- 
te,  mechanically  mixed  with  the  other  ingredients;  otherwise,  the  two  magnolia 
netals  arc  said  to  bo  identically  the  same.  On  breaking  an  ingot  of  magnolia  metal 
)fo.  1,  the  line  of  dmiarkation  of  the  i»recipitat«*d  graphit*'  is  viHible.  This  peculiarity, 
ind  the  unctuous  feeling  it  has  to  the  ttjuch,  an*  the  characteristics  which  distinguish 
nagnolia  metal  from  nearly  all  other  soft  metals,  and  esj>eciall3'  from  the  "A"  white 
jruHM.  Magnolia  metal  Ni».  1  only  is  manufactured  and  olfeied  for  sale,  the  No.  2 
netal,  as  hero  distiiigui.slit'd,  having  been  supplied  for  experimental  purposes  only,  in 
>nler  to  test  the  valiu^  of  the  alloy  without  idumbago. 

In  casting  Magnolia  niftal  in  ingots,  the  longer  tli«*  metal  r(>mains  ii  lid,  the  greater 
Kill  be  the  quantity  of  plumbago  that  is  precipitated.  If  theniohl  iscold^the  plum- 
lago  will  collect  n«*ar  renter  of  the  ingot  or  bo  more  evenly  distributed  through 
Mit  the  mass;  if  it  is  warm,  the  i)lumbago  ^fill  settle  towanls  the  lower  surface,  as 
ihown  by  tin*,  fracture.  I'ieci'S  from  on«'-i-iglitli  to  thn'e-<'ighths  inch  thick  were  cast 
indallowt'd  to  cool  in  ih»'  atmosphrr**,  and  wIumi  broken,  show.-d  <listinrtly  a  dark  and 
i  light  part,  the<lark  part  in  eat-h  In-ing  I'roni  one-half  to  Ihn'e-fourlhs  tht)  thickness 
»f  the  metal,  though  in  all  easr.s  eiioiigii  plumbago  remained  in  the  upper  part  to 
rive  some  of  itsanii-fiii  tional  qualitifs  lo  the  nn-lal.  This  settling  of  the  plumbago 
i\-ill,  no  doubt,  occur  when  the  metal  is  ptuired  as  a  lining  for  .journal  brasses,  and 
;btircfore  it  shouhl  lu;  pourrd  in  a  brass  with  tho  wearing  hurfaco  downwards  and 
>ver  a  mandrel.  In  any  case,  tin*  Magnolia  metal  re(|nin'H  a  thorough  stirring  with 
iBmali  stick  of  woinI  before  and  during  ponring,  ami  sliouM  be  made  only  hot  eiKuigh 
;o  scorch  but  not  to  (piickly  burn  tht*  wood.  '1  he  Mame  is  true  of  the  **A"  white 
irasH,  for  otherwiso  a  metal  ])oorly  compoun<led  will  result.  Magnolia  metal  has  .i 
)0-efiicient  of  ex]ianNi(»n  an<l  contraction  much  larger  than  the  ''A*'  white  l)rasM,  and 
las  a  large  shrinkage  indentation  on  the  top  surface  of  the  ingots,  while  the  *'A" 
irhite  brass  has  very  little.  For  this  reason  it  requires  light  pening  with  a  hammer 
irhen  poured  into  a  brass,  afUT  it  becomes  thoroughly  cooled,  to  tighten  it  in  place. 

Mr.LTlNG  I'DINTS  OF  TIIK  METALS. 

There  not  being  an  experimental  furnace  for  this  purpose,  the  melting  points  wen* 
»btained  in  a  rather  cru<le  manner  over  a  charcoal  lirt\  the  metals  being  melted  in  an 
ron  ladle  and  teniperatnres  taken  by  a  mercurial  thermometer  whii-li  corresponded 
**oll  with  others  at  l'n)ni  oiH  to  -JOiJ".  '  Tin-re  was  !n»  means  of  ascertaining  how  exact 
t  was  at  the  higher  temperatures.  I'ieces  of  the  diilen-nt  metals  were  broken  off 
learly  th«  same  size  and  a  <iuarti'r-inrh  h-do  jlrilled  in  each  <»f  sunieient  depth  toen- 
irely  inch>se  the  cyliinlrical  bulb  of  the  thernn)ni«-ter,  and  witliin  about  thn-e- 
hirty-secondths  inch  of  being  throngh.  The  bulb  was  in  eimtact  with  the  sides  and 
Kittom  of  the  hole.    The  pieces  were  well  heated,  gradnally.  by  taming  them  in  the 
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ladlo  wbilo  over  tlio  lire  till  iliey  wore  found  to  l»e  about  4'25"  to  430°,  and  then  t 
thormonieter  was  iuaertcd  permanently  into  the  boles  and  hoat  aj^ain  gradually;; 
l)lied,  the  ladle  being  removed  at  short  intervals  aud  tilted  to  see  if  any  portion 
melted. 

As  soon  as  a  globule  of  tbe  Tnetal  was  observed,  tlie  indications  of  tbe  tbormomtr 
wore  noted  as  the  molting  points.  Srveral  pieces  of  each  metal  wore  tbus  tn  aUi 
dillerent  melting  point  being  obtained  fur  almost  each  piece  of  tbe  name  mt-tal. 

Table  A  gives  the  average  melting  ]»oints  as  near  as  could  be  obtained  by  this  cn 
method,  for  the  first,  second,  and  third  nu'ltings  of  each  metal. 

Table  k.—MeVlng  points  of  Maynolia  metaU  Xok  1  and  2  and  of  **A^*  tthiff  hats. 


First  niultin;;. 

Seci:iiil  nil  Itiiif;. 
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TliirJ  melting. 
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0 
4r,3 

AC? 
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4  ;s  • 

4- 1) 
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4:5 
4-0 
4<;:J 
47  1 
470 

0 
4>0 
4!)>) 

4.-r» 

471 

4vr) 

4V0 

0 

•i;-') 

4!=0 

:,oi 
r-  3 

0 

?■  ■) 

■:l»7 

191 
........ 

0 

48*) 
41  5 

4!><) 
4^*5 
4".i7 

45U 

4:0 

4  CO.  0 

47u.  H 

472.5 

47s.  5 

5  O.Ii 

4-.<8  0 

49)  . 

1 

Two  samples  were  taken  from  otiicr  i!!;;ors  of  Ma<;iio!ia  No.  1  aiid  "A"  white  bn 
and  molted  once : 


nil  t.nl  ^*o.  1. 

"A"  niotaL 

0 

0 

4r.r, 

478 

4.0 

474 

4:.:.b 

i76 

In  all  probability  the  mclJ  in;^  y.'u]it  cnnln  1m*  isioro  as^cnrately  determined  with  pro 
melting  api»ai  at  us,  but  at  tin- .'.;;;!«  lin^-  iliili  olisorvcrs  might  obtaiu  widely  va 
iiig  results,  depending  <iu  th-.  m  (  i;i::cy  of  the  tlMTmometers,  and  obscrvati» 

thus  the  mt^l ting  points  of  i-ml  tin  vivm  by  11  itl'crr'nt authorities  as  fruiuO 
to  030°  andl*:*r->  i«)  lJ\i^,  lis-Iy,  li.c»i.:-:i  (;:;;r-'  and        are  the  generally  accei 

nieltingpointsof  (^ii'h.  Tlu^  li-i.(r<l  i'nnnd  t  ii.;  mrlt  in;^  |w):nts  of  lead  aud  tin  tol^.  v 
one  trial,  li'JiP  and  4'i»P,  rr.s|M'i't  iv«>ly,  w  'l'  h  tin*  snnie  tiieiinoiiii'iters  used  for  the  ol 
metals.  In  tin*  ]>n  liniin:iry  n  i'oi  t,  i!u'  avj'iiiii.^  nn-lling  points  were  given  for  the  1 
melting  of  a  nunilwrof  ^il-.-rcs  LiUi-n  iVoni  an  in::;ot  cW  rach  metal,  as  it  was  thought  I 
the  metals  wonld  b."  ni"st  liliilv  nstMl  in  th::»  way;  but,  from  exnerieiice,  the  nee 
melting  of  fsoft  nu'tals  is  almost  :\h  fn-r^isenrly  nM'd,  and  even  the  third  aud  foi 
(and  greater  nnnibor)  nK'l;in;:s  i:s<  d. 

It  was  <lei'nied  best  lo;;ive  t  in*  nn-lting  i)oint  for  the  first,  second,  and  third  fi 
From  the  table  it  will  \u>  sivn  Hint  ihe  iiuili  i»»g  point  changes  for  every  time  the 
is  meltcil;  ])roba!»ly  a  liMic  woal  I  b('  n  mc1i:-.1  when  ccrlaiu  ingredients  became  1 
tilized  or  burned  out. 

In  melting  the  **A''  white  br.'^^s  for  the  Unit  melting  it  became  soft  at  a  temp 
tnre  of  about  \o  :)70 while  .still  rrfaining  its  form,  .nud  couhl  be  easily  sen 
oil  with  a  small  stick  or  pi  ncil  and  could  be  enish«  d  wiih  it,  presenting;  a  gran 
aj)i)earanfo  wh«*n  thus  di.-tnrbod,  b  :t  did  not  llow  till  the  temperatare  given  for 
melting  point  was  rcadn^d.  i'or  tin'  si\'fnid  nv.drins  it  assumed  tbe  same  condi 
at  a  temperature  of  about  oTO  -  to  :;-o  \  Tiio  Ma^^nolia  metaU  retained  their  form 
hardness  until  near  tin*  moll  in  <:  \rt\n':  tvul  iheu  melted  <iuiekly.  like  lead.  In  coo 
it  was  noJit'c-ablo  that  fwr  ■■■s  c.i-t  llio  same  size,  the  **A"  white  brass  retai 
heat  a  mnrh  longer  time  ili.iM  lin:  '^!:r':n;;ia  nMMal. 

Tiie  point  at  which  tlio  nn-r::!  !).,.» .i  :o  r-olliiiy  was  obtained  by  inserting  the  1 
mometiT  in  tlienn)lten  ni:>ss  .'imiI  un-i-i.:  ilie  i»'nipi-rarure  when  the  metal  becam 
hard  as  to  just  be.;in  to  nii>  1  lio  the'-.u  >...  -.jm-;  a'so,  by  inclosing  the  balb  in  a  v 
thin  motallie  rase  and  in<erLi.ig  it  in  i^iir  litpii  i.  In  both  cases  the  temperati 
were  -JoU-  and  ■liJU-'  (ni«;an)  as  previously  foutid  for  the  first  melting. 
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SPECIl'lC  GllAVlTY. 

The  specific  gravity  of  tlie  three  metals  was  fonnd  by  the  met  bod  of  (lisplacement, 
and  waB  obtaiiie<l  separately,  from  pieci  s  takoii  from  aii  ingot,  for  the  ligbt  and  dark 
Iiarts  of  Magnolia  metal  No.  1,  and  also  for  tlnit  part  in  wbicb  tbc  plumbago  wan 
supposed  to  be  well  distributed.  Pie«'.e:s  were  also  taken  from  the  rylindrical  plugs  t)f 
the  three  metals  tested  and  the  specilic  gravity  found  for  each.  The  average  was  as 
follows: 


Mean  of  liirht  part 
Muan  of  dark  part 


Mean. 


Mngnolia  nict.d. 

"A"  metal. 

Xo.  1. 

Xo.  2. 

0. 972 
10. 101 

9.917 

7.715 

lO.OJS 

The  specific  gravity  of  that  part  of  the  Magnolia  metal  in  which  the  plumbago  was 
supposed  to  be  wril  di.><tnbuted  was  found  to  be  lO.O^i,  a  number  Romewhat  higher 
than  the  mean  of  the  light  and  dark  ]>arl.s,  but  probably  nearly  correct.  It  is  prob- 
able that  the  specilic  gravity  of  thcsn  whito  metal  alloylt  changes  with  the  number  of 
times  the  metals  have  bt'cn  melted  previously  to  casting  into  ignot.s,  for  it  K«'emsthat 
there  is  no  uniformity  in  the  spccitic  gravity  of  either  the  "A"  metal  or  Magnolia 
metal,  the  first  nameil  varying  more  in  this  respect  than  Magnolia.  This  is  duo  prob- 
ably to  the  want  of  diligent  care  in  mixing  tlie  component  parts  in  exactly  the  same 
pro|)ortiou  and  to  the  number  of  times  tli«  metal  has  been  remelted,  some  of  the  in- 
irredients  becoming  more  or  less  volatilized  during  each  melting  It  therefore  seems 
likely  that  in  any  of  tlie  white  or  soft  metal  alloys,  few  ingots  can  be  found  of  pre- 
cisely the  same  K])ecilic  gravity,  unless  the}*  should  happen  to  bo  cast  from  the  same 
melting  and  in  ingots  quite  tliin. 

I>i:.STUUCTIVE  Ti:sT. 

De$cription  of  the  madihie  k>mZ. — A  new  spindh^  was  made  for  the  tail  stock  of  a 
lathe  and  tho  end  threaded  lor  a  universal  elnn  k.  A  similar  chuck  was  s<M:ured  on 
the  head  stock  of  the  lathe.  Two  f>t<"july-rr.-iis  wrre  bolted  to  the  slu'ars  of  the  lath«», 
between  the  chucks  and  at  sssiraMe  disi'aiiiM'M  fnMU  them  aiid  earh  other  to  prev<*nt 
any  nndu«  strain  on  the  nn'tiil  to  he  ll•^t^■^l.  The  .j;iv.s  ot*  these  n«ts  h«»ld  brass  bear- 
ings in  which  rcvcilvrd  a  sh;ifr,  tin*  imlIs  nf  which  wm-  :urni'<l  to  conic:il  fruhtrnms, 
the  bases  of  thi  se  iM-Ing  1  J -f  ii..  lii'-i  in  h  r  (1  siiM  ii  ii  inch  arra  of  cross  seetion), 

the  small  ends,  i'^-  im  li  in  di  nn-ter,  :i:.d  tln-'-r  axial  h  ii;rth'*.  1 1  in<  hes.  The  shaft 
was  driven  by  a  :;.;-ineh  l>i  |t  I'mm  :i  ri»:i?i:i'r  shaft,  ^\:!i'•h  in  turn  was  diiven  by 
another  :4-iiich  hrli  from  thi*  liu  sii  tt't  of  i  :i:.i.  !i:!:i'^lni;i  (NiM-nnd  lloor).  The  coni- 
cal shaft  moved  rasily,  axially,  i;»  i\u'  hr  -^  Ih  mioijs,  .r.d  w  hni  revolving  frtiO  made 
fn)m  *Jf'2*i{)  lo  :i,*.>(»U  il volutinn**  ;»i  r  i::i;:nti',  «'ii  :nMHliiig  on  t!i».'  s;ncd  of  the  machiiie- 
shop  engine,  whirh  was  iVoin  i'.''  i:i  TJ  ii  voiiit ini^s  p'-r  luinatf.  A  levi-r,  bent  at  right 
angles,  was  phu»d  a.:"«iiisi  tl:-'  i-jil  hr<ii  l  :  tlie  l«i:,,j  ri::ii  was  graduated  and  held 
known  wi-ights,  whii  h  wj-n?  m-ivrd  as  ili'-;r.  (l  w  lu-n  cli  i'i-.Miig  th«  pressure  against 
the  conical  ends  of  tho  hliaft.  T  .i'  in-  to  Im-  ti  -ti-.l  wne  cast  into  cylindrical 
]»ieces  of  the  sanii'  sizi»  ami  ii  ann  d  to  ss;i;  i  lu'  i-ni-i,  .ti  i'!.ilr4.  A  i;-i:;ch  oil  hole  was 
drilled  ahout  ihr  iniddU",  and  a  .  V'"'''*  <'il  Imh'  at  f.irli  •  :nl  nf  coiirs,  and  oil  grooves 
cut  in  their  wraiing  sui  farrs.  A  ^-sjnh  was  ilril.i  1  i:i  ra:h  c:ine  for  the  cylindrical 
bulb  of  a  high  t'lado  tlici  n:oniciei-.  to  wiiliin  -,"•,-«:»*■»  "I  hiing  thrnii>^h  to  the  wear- 
ing surface.  Tlie  metals  were  thm  pl.u  rd  in  tin*  j  i nf  the  ehuck.s.  It  was  neces- 
sary to  overcome  t  he  friction  f)f  t!n*  rhin  k  ai)«l  i;.:l  stork.  liy  means  of  a  spring 
balance,  it  was  found,  that  with  th»-  spiijilh-  of  ihi'  st  u  k  well  lubricated,  it  required 
30  pounds  to  mtive  tlie  chuck  and  o::»*  cyli  -'h iral  plug  oni>-half  Inch.  This  w|as 
eliminated  by  suspending  a  sniall  wri-ht  on  tli"  h-vi-r  i-imI;  thus  equipped,  the  spin- 
dle moved  eaMIy  in  the  tail  stork  witii  the  wriiiht  of  ehurk  and  metal  on  one  end. 

Method  of  comlurtinj  the  expn-imrnt. — A  cy litnlrii-al  pie»-e  of  the  metal  to  bo  tested 
was  secured  in  ea<rh  cliuck  and  carrfrilly  ali::Tifd  with  tin*  axis  of  the  shaft  by  trial ; 
the  machine  was  put  in  operation  and  gr.i.lnally  in  reas^d  weights  ap]died,oil  being 
copiously  supplied  lo  the  cones  tn  lMin.j  rn»ii<Ml  wearing  surfaces  of  the  metals  to 
proper  bearings.  When  this  wa:*  arrnni;»li^h' d  and  the  inrtals  again  cool  to  about  the 
same  temperalur.»,  the  test  was  coiniririirrd  by  n«iting  the  temperature  of  the  air  in 
room  and  of  each  metal.  AVliilo  tiir  niarhinr  was  in  opiTation,  these  observations 
were  noted  every  minute  until  one  of  the  metals  fusrd.  The  revolutions  were  taken 
at  intervals  by  one  of  Tayh>r's  si)eeil  indicatcjr^.  The  bearings  were  kept  constantly 
■npplie4  ^ith  sperm  oil  so  as  to  gradually  heat  the  metals  up  to  fusion,  and  to  pre- 
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Tcnt  the  abrasion  of  and  injury  to  the  bearing  surfaccB.  Generally,  the  experiment 
was  commenced  witli  100  pounds  pressure  per  square  inch,  except  in  the  case  of  those 
metals  for  which  it  had  been  ascertained  that  a  greater  pressure  at  starting  could  be 
aj)plicd  without  any  great  and  sudden  increase  of  temperature. 

All  tests  in  which  the  **A'*  white  brass  was  one  of  the  competing  metals  were  !••> 
gun  with  100  pounds  pressure  per  square  inch,  and  gradually  increased  by  50  pound.*, 
as  it  had  been  deuionstratcd  during  the  wearing-down  process  that  this  nietal  he»t*'l 
and  abraded  much  more  rapidly  than  the  opposing  metal,  even  when  changed  to 
opposite  ends  of  the  machimi. 

The  following  tests  were  made  : 

(1)  **A"  white  brass  against  Magnolia  metal  No.  1. 

(2)  The  same  pieces  of  nietal  as  us«^d  in  the  first  experiment,  but  their  positiona  in 
the  machine  rever.se<l. 

(:})  "A"  white  brass  against  Magnolia  metal  No.  2. 
(5)  Two  pieces  of  Magnolia  motal  No.  1. 
(())  Two  pieces  of  "A"  white  brass. 

(7)  The  nnfuscd  piece  of  Ma;^noHa  metal  No.  1  (experiment  5),  and  the  nnfnscd  pi-.M 
of  the  "A"  white  brass  (exprriinenr  l>). 

The  pairs  of  pitres  wi^re  ai>proximately  of  the  same  size  for  each  cxperiinont.  Table 
B  gives  the  results  of  these  dilferent  tests,  averaged  for  each  change  of  xnessurc. 

FlilCTIOX  TKST. 

Description  of  thi'.  machlue  usuL — The  machine  is  similar  to  that  used  by  Mr.  Bi-an- 
champ  Tower,  of  England,  in  the  trictiim  exi)eriments  made  for  the  S«»eiety  of  Me- 
chanical Enginrcrs,  London,  England,  in  18s:?  and  18:^4.  It  consists  of  a  shaft  re- 
volving in  snirable  beaiings,  bet  wren  two  of  which  is  a  steel  journal,  (keyed  on  !!ie 
slmft,)  on  whicli  the  t«'st  i)ieee  is  placed. 

Only  the  t«)p  half  of  the  bearing  to  be  tested  is  used  with  this  machine,  .and  in  xh*."^ 
particular  tests  tliis  was  lined  with  the  soft  metals  to  bo  tested.  A  yoke«  fran  e  -  to 
the  under  Hide  of  which  is  suspended  a  platform  on  knife  edges)  rests  on  and  en- 
compasses the  bearing.  On  this  ])latforni  the  weights  are  placed  for  producing  tli** 
])r»^ssun»  on  tlio  test  bearings.  Thrre  are  two  knife  edges,  one  above  tho  cither,  which 
allow  the  yoke  frame  and  tii«  weighted  platform  to  move  independently  of  ir.ivh  oth-T, 
and  thus  prevent  any  inlluem-o  t)f  tlie  w<Mght  on  the  journal  other  than  that  canvi 
by  direct  downward  pull.  Tlio  knife  e<lgl^  on  which  tho  weight  is  suspended,  wb»"i 
in  its  normal  position,  is  din-etly  under  and  5  inclu's  from  the  center  of  th«'  .sb.ift.  A 
long,  light  arm  or  pointer,  with  a  noodle  in  the  extreme  end,  is  attached  to  one  si-I-' 
of  the  yoke  frame  and  is  count-eri)alanced  by  a  weight  on  tho  opposite  bide.  In  V.i> 
particular  t.(?st  th«  length  of  the  pointer,  from  center  of  sliafc  to  needle  cud,  was  UK) 
inches.  The  bearing  was  lubricatiMl  by  the  journal  which  revolved  in  a  routLinguUr 
pan  of  oil  und(!r  it  antl  i  i'sting  on  the  lower  part  of  tho  yoke  frame. 

This  is  considi:red  tin*  most  piTfcrt  metliod  of  lubrication,  as  well  as  the  m<>«t 
economical  for  this  macliiui^  The  total  wtMglit  of  all  parts  suspended  ami  resting  foi 
the  steel  journal  was  pound.;.  'I'lu;  liinitMisloi:  s  of  the  steel  journal  and  bearing 
surface  of  uK^tal  of  journal  wiTi- :  i)i:i:!ii<icr  of  Journal  4  inches,  length  inches; 
wraring  surface  of  nn-tal  W},  ini-.li.'s  long,  chord  of  are  of  contact  3  inches,  ffivinj  .i 
circumfenMice  of  journal  <d'  1.<'17  J  fi'.»;  and  a  j>roj«*eted  area  of  wearing  Hiirface  of  l"i 
stpiare  iucln's.  Tlie  shaft  was  drivt'ii  l>y  a  t  incli  iwU,  from  . a  conn ter-sli aft,  which 
a;;aiM  was  driven  hy  Niinilar  brits,  Jor  aii(»ad  ami  reverse,  from  the  line-shaft  i»f 
machine-shop. 

A  positive  motion  counter  (\v:i!«  r-m«'ter),  connected  to  one  end  of  thi.s  .Mhaft,  indi- 
cattMl  the  revidulions  to  be  almnt  I-" I  as  a  miiiimum  average,  to  about  5iM)  na  a  niaxi- 
mum  average,  drpcnding  on  tin*  aiiiojint.  of  work  the  maehiue-Hhop  engine  bad  toui». 
ThtTnionn'ters  were  insi-rted  in  the  oil  nafh  anil  in  a  recess  in  top  of  nirtal.  In  tint 
nia?-hint'  the  co  t'llifi-'Ut  of  frii't.  <Mi  is  o^^.nn  d  by  m!"ans  of  the  angle  of  deviation 
the  kuilV*  edge  from  a  vertical  lint*  jia>>i:i.ij  ilirongli  the  center  of  thr  journal,  in  teniH 
of  the*  railius  of  the  journal,  an<l  is  in'h  piMKli  nt  ol  tin-  wi'i«;ht  entering  ilirettly  inti< 
tli(>  calculation. 

Mtunur  ofmalui'j  tie  exjyrr'nncnt. — Siil;i»'ient  oil  was  put  in  the  pan  so  tliat,  wht-n 
adju>tfd  in  ])ONi;inn,  the  journal  was  in  the  oil  to  tho  depth  of  about-  live-HixtcenihA 
inch  ;  thi?  maeliine  was  tlien  operated  for  several  hours  ahead  and  reverRO  with  each 
uii'tal.  to  wear  them  down  to  a  ]»n)per  bearing  surface  for  tho  whole  arc  of  contact. 
After  h  iving  oldaiinMl  a  ])erfi"ct  bcarinij  for  one  metal,  and  l>efoi*e  eoniiuencing  thi* 
olisrrv;ttij)Ms.  all  w»'ii;lits  were  reinf)vcd  fn)m  the  platform,  and  then  onou;^^  weighti 
put  on  to  make,  the  total  1,0(10  ]>oi]:id-',  or  100  ])ounds  per  square  inch  of  pnijected area 
of  lira  ring  snrlaic.  Tor  all  <'han;;'s  of  vvi'i.:;ht,  the  center  of  gravity  was  Itroaghc  di- 
rectly uiidrrthe  ci'iiler  of  tite  shaft  bi'lbn*  j)nt  ting  tho  inaehiiiH  in  motion.  Tlu*  machine 
was  now  oprratcil  inoiie  direction  for  one  hnnilred  minutes,  the  reading  of  the  scale, 
from  an  esrabli-ilnrd  ]»oi-.if.  nofcd  every  ten  minutes  and  averaged.  It  was  then  opei^ 
atcd  in  the  n-versi»  dim  tioii  fi>r  about  lii'teen  minutes,  to  reverse  the  surface  fil»ef» 
of  the  mt^tal ;  for,  after  running  in  one  direction  for  some  timeand  then  reTening  the 
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shaft,  the  frictiou  nt  lirKt  is  coiiHulerably  greater  than  it  is  after  ninnii);::  a  short  time, 
which,  SkH  Mr.  Tower  savH,  is  probably  owiiijir  to  the  change  in  the  dircctiuii  of  surface 
fibers  of  the  iiii'ial.  After  reversing,  observations  were  again  taken  everv  ten  minutes 
dnringtbe  next  run  of  one  hundred  minutes.  Tliese  two  runs  constituted  an  experi- 
ment of  two  hnnd'.i  d  niiunles  with  lOU  pounds  |>er  square  inch.  The  machine,  oil, 
and  bearing  wrre  ullowrd  to  <*(Hd  for  the  next  experiment,  which  was  made  with  the 
weight  incieased  t»>  ITiO  pounds  per  s«[uaio  ineh,  or  a  total  weight  of  1,500  pounds. 

Each  experiiuent  was  made  by  inen'asing  the  weight  by  HO  j>ounds  ]ier  square  inch, 
pi-ecisely  as  above  descrilied,  till  the  limit  of  the  capacity  of  the  machine  was  reached. 
The  ditlcreneo  of  the  readings  of  the  scale  for  the  two  runs  of  one  hundred  minutes 
each  gives  the  whole  angular  movement  of  the  pointer,  due  to  friction  of  the  test 
metal  on  the  journal  and  the  viscosity  of  the  thin  film  of  «>il  between  the  metal  and 
the  journal.  At  the  same  time  that  the  readings  of  the  scale  were  taken,  the  revo- 
lutions per  minute  and  the  tiMiipcraturcH  of  the  oil  bath,  the  metal,  and  the  air  in  the 
room  weie  also  taken. 

Kach  niftal  M'as  tested  in  ])rrt>iM-1y  the  same  manner  and  with  the  same  quantity 
of  hperm  oil  as  a  lubriraut.  Tabic  0  gives  the  tahulated  results  of  the  two  Magnolia 
metals,  Nos.  1  and-',  and  the  "A''  wh;ti- brass,  with  increasing  weights  of  50  pounds 
per  square  inch. 

The  results  of  Table  C  were  chi'rkrd,  apnroximately,  by  reversing  the  process  of 
the  change  <if  weiglits  and  by  running  tin-  niarhine  f<»r  t«'n  minutes  in  each  direction 
fur  tlte  Magnolia  nutals  and  twrnty  minuies  l«ir  tho  "A"  whit«  brass.  The  data 
wen*  taken  as  hi-loiv,  for  eat  h  di'«Mi'UH*iit  of  ,'»0  i>ouncls  prr  square  inch.  The**A'' 
white  brass  must  bt*  run  a  loti^t-r  time  than  tin*  Magnolia  metals  to  bring  the  friction 
to  the  lowrst  amount,  lor  a  givi  n  (-l:angr  of  wri>;ht  on  the  wearing  surface,  and  for 
this  leason,  the  marliiue  \\<:s  run  twenty  minutes  earli  way  fortho*' A"  white  brass, 
instead  of  tt>n  minutes,  as  tor  the  Magnolia  metal.  Table  1)  gives  the  results  of  the 
tc'bts  with  eat  h  metal.  Finally,  the  three  metals  were  tested  in  the  same  manner,  as 
above  deseril)ed«  but  with  water  as  the  lubrieant  and  the  nnichine  operating  for  sixty 
minutes.  In  this  experiment  it  was  deemed  best  not  to  exceed  'JOO  pounds  per  squaru 
inch  f«ir  the  ''A"  white  biass,  on  aeeount  of  its  In  at  ing  and  requiring  frequent  change 
of  water  in  the  pan,  for  fear  of  injury  to  the  steel  shaft  before  the  Magnolia  metals 
were  ti  sted;  be.sidts,  the  maehiue  w  ould  utit  t urn  suecessfully  with  any  weight  above 
20U  pounds  per  square  ineli.  Magnolia  metal  No.  1  was  tested  up  to  (K)0  pounds  per 
square  inch,  the  teiuperaiure  not  n>ing  lii^h.  I'sually,  clean  water  was  used  only  after 
each  run  ahead  an<l  reverse  for  eM-ry  eliani;e  of  w  eight,  but  in  the  case  of  the  *'A" 
white  lua-***.  the  water  had  to  be  reiieweil  M-vi-ral  tiiu<«s  to  keep  the  temperature  as 

low  as  jHissible.    T;ibl|'  \\  give>  tile  re>Uil'»       tlie>e  t«'StS. 

As  to  the-  \alu(>  id' the  "A''  whit"  brasi  a!id  Magimiia  metal  for  shaft  bearings,  the 
iSoard  arrived  at  tlie  lollow  itig  eoneIi:«.inii^  : 

(1)  Magnolia  nu-tal  having  ]»luriib.ii;o  in  its  eomposition  is  much  superior  as  an 
anti-frieiion  metal  ti»  the  "A"  whit**  hra***^. 

('J)  As  a  lining  for  brassrs  tliey  >iion!il  both  be  used  in  as  thin  a  body  as  will  remain 
fixetl  in  ])laee,  ahout  t liii  e-ei,L;h( li>  or  one-halt*  inch  thick,  and  in  slabs  or  surfaces  as 
large  as  iio>sibli'. 

(li)  The  metals  should  not  bt>  o\rihr:'.r«  d  in  nudting.  In  the  case  of  Magnolia 
metal  it  bhouhl  be  heaird  MMtleii  ni ly  tt)  y.M  ^ uieli  the  soft  pine  stick  with  which  it 
is  stirred. 

(4)  Magnolia  metal  ^houId  be  t'oo'ed  q'lii  Klv  or  poured  into  as  cold  a  r«'cep(ach^ as 
is  possible,  in  onU  r  to  maintai!i  an  t  '|<i;ii  di^ti  iliuti<»!i  of  the  graphite  throughout  the 
mass. 

(5)  Tti  obtain  the  ln-st  leHiiljs  witli  Ma;;iioIia  m«  tal,  it  would  be  best  wlu-n  p(»ur- 
ing  it  into  a  hi a>s  amuiiti  a  j"iM iial  or  iii.-iuilii  1  to  iiavi*  th>' brass  above  the  mandrel 
and  in  pro]ier  posit  it'll.  i'oUK  il  in  t!ii-«way,  t  hat  ]ioi  t  imi  of  the  metal  which  contains 
the  iarges;  iiuaniiiy  oi' |'r>-'-ii»i!:i i«  d  uijijrliiic  will  li«;  t l;e  w «  aring  surfaee.  Tliennin- 
drelshould  be  niade  i;iii:«^  warn,  mi  a>.  imi  in  i  ili.-  un'tal  too  suddenly  at  the  wear- 
ing snrfai  e»<. 

(il^  lij  w  iiatever  w  ay  M  mnoli  i  m«  :ai  i  -  .  il,  it  should  not  be  flush  with  the  metal 
of  which  it  is  a  lining,  hut  stand  alnivr  ir  .'in.ii  one  cighih  iiudi  to  thr<'e*sixteeiiths 
inch  w  hen  tiniohed.  aiid  slmnld  1h>  li^li!  I\  ]  i  d  oi  |i.iiiiled,  so  as  to  till  the  recesses 
whH  und  ret.iiu  t!ie  li^in:;  sirnily  in  pl.i' ••.  'i  iii^  «>!ii>iild  al»o  be  the  ease  with  the 
"A"  w  hire  lira        rnil.»n  ;i  i|  n|- h- .i^  ,  |i'ii;ir.;      not  r«  i-ouiiiteiided. 

(7)  Kioni  fln'  1.1,1  ili.ii  t!:,-  "A"  n.  !.!>••  lninnK  H  soft  and  easily  disintegrates 

iit  a  tenipesatine  iiisn  !i  In  i-iw  it-;  i,.i  I:  i;^  ]•■';:.!.  i[  i-i  iis'-Iissas  a  bearing  material 
when  that  ti-miM-i aTi:i r  is  i.m.  I-.-.I. 

(t*)  Magiinli.i  nieTai  <ijn!  iiis  !.■  jr.-r  than  tin*  "A"  whit«-  bia.-s  with  water  as  a 
Inhrieant,  tin*  dillf-r.-nei'  lnrw'-i-n  ii  s  irii  i  ii'ialii  ii-^,  w  ith  w:iter  and  with  oil  as 
lubricants,  n«)t  being  so  maiU-d  a-,  in  theea--  of  the  "A*'  white  brass  under  the 
same  conditions. 

(9)  M.ignoli.i  metal  requirrs  bss  lubiieaiit  than  the  "A*'  white  brass. 

(10)  It  wa*  recoinnieuili'd  t*i»r  u^q  in  the  machinery  of  naval  vessels. 
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REPORT  OF  CHIEF  ENGINEER  W,  H,  HARRIS,  U.  S,  N,  ON  TESTS  OF 
ALUMINUM.  AND  NAVY  BRONZES  AT  WATERTOWN  ARSENAL,  DECEM- 
BER,  1887. 

Navy  Department, 
Bureau  op  Steam-Engineerino, 

Washinglon,  December  20, 1887. 

Sir  :  In  obodicnco  to  orders  of  tbo  2'J(l  ultimo,  I  havo  visited  WatertowD,  Mass., 
and  Lockport,  N.  Y.,  to  witness  experiments  at  the  former  place  upon  specimens  of 
aluDiinuni  bronze  and  brass,  submitted  for  teuHilo  tests  by  the  Cowles  Electric  Smelt- 
iutf  nod  Aluminum  Company,  of  Lockport,  N.  Y.,  which  place  I  visited  after  the  tests 
at  Watertown  were  completed. 

In  competition  with  the  bronze  spoeimens  furnished  by  the  above  company,  the 
Bureau  direrte<l  that  six  specimens  of  the  tin  bronze  usually  iised  for  i)ropeller  cast- 
ings iu  the  U.  S.  Xav;!l  Service  bo  tested  nnder  like  conditions. 

AH  H]>ecimens  tested  were  15  inches  in  len^^th  between  reference  marks,  and  those 
ftni.Hhe<l  all  over  were  1 J  inches  diameter;  those  which  were  left  as  taken  from  the 
sand  were  slightly  in  excess  of  this  diameter,  1.03  inches  being  the  greatest  diameter 
recorded. 

A  tabulated  statement  of  the  results  of  the  te^sts  is  appended  to  this  report. 

A  comparison  can  be  made  between  the  aluminum  bronze  castings  marked  D,  and 
the  tin  briiuzo  marked  4,  .5,  and  0;  all  these  specimens  being  left  as  they  came  from 
the  sand. 

The  average  of  the  three  tin  bronze  specimens  being  T.  S.,  22,400,  E.  L.,  13,000. 
Elongation  in  15  inches,  percentage,  3,34.    lieduction  of  area  7.98  per  cent. 

Comparing  the  spifcimens  nuirke<l  l>,  lU,  and  13  D,  with  tho  above,  9  D  shows  53,000  — 
22,400  =  30,»M)U  pouinls  =  13ti  per  (rent,  grrater  tensile  strength ;  19,000— 13,000  =  6,000 
pounds  =  4(j  per  cent,  greatrr  elastic  limit;  (i.2  —  3.34=2.80  =  ^5  percent,  greater 
elongation;  1.5.5  — 7.9:5  =  7.5'j  =  94  per  cent,  greater  reduction  of  area.  10  D  shows 
09,930  — 22,400  =  47,5:;0]ioun<ls  =  212i>er  rent,  greater  tensile  strength;  000  — 13,000 
=  20,000 pounds  =  1. '1:5  i)erci  iit.  gn  at t  r elastic  limit;  3.34  —  1.33  =  2.01  =()0  percent, 
less  elongation  ;  7.98  —  3.3  =  4.t;d  =  r.9  prr  cent,  less  reduction  of  area.  13  1)  shows 
40,500  —  22,400  =  24,  UiU=l(*7  prr  cent,  greater  tensile  strength;  17,000  —  13,000  = 
4,000  =  per  cent,  greater  it;  limit ;  7.f  —  3.34  =  4.40  =  133  per  cent,  greater  elon- 
gation ;  19.C  —  7.98  =  ll.(i2  =  1 15  per  cent,  greater  reduction  of  area. 

All  of  the  above  aluminum  bronzes  can  be  worked  hot  or  eidd,  but  no  experiments 
have  been  made  to  my  knowledge  to  d<'tt'rmino  their  strength  after  such  working. 

It  makes  wmnd  and  sharp  eastings,  its  greater  tensile  strength  allows  the  use  of 
thinner  and  consequently  lighter  blades  for  pro[)ellcrs,  and  its  great  ductility  allows 
of  its  being  bent  to  nearly  a  right  angle  without  showing  cracks  or  flaws.  1  have  no 
knowledge  of  any  alloy  of  copper  which  as  a  casting  combines  the  qualities  which 
this  m at r rial  po.Ht>esses. 

At  the  works  at  Lockport,  X.  Y.,  I  fiDund  that  30  tons  of  th<^  high-grade  aluminnm 
bronze  or  IK)  tons  of  aluminum  brass  per  month  is  the  pre>*ent  capacity  of  the  works, 
but  in  designing  the  i»lant,  arrangements  were  made  for  an  increase  (if  lUO  percent, 
in  product,  which  the  manager  of  tlio  works,  Jlr.  Dudley  iJablwin,  jr.,  states  can  lo 
effected  in  ninety  days. 
Ver>-  respectful  Iv, 

W.^r.  II.  Harris. 
Ch  ief  Enginnr,  l\  S.  N, 

Engineer-in  Chief  Geo.  W.  Melville,  T.  S.  N., 

Ch  u  f  0  f  Jill  n  u  H  o  t  ^0  a  ,u  -  Khfi  1 » nrl w g , 

Navy  D<  par  tint  111,  ]t'aHUiinjton,  J).  C. 
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Testa  of  alaminum  and  navy  hronzca  at  JVatcrtown  Arsenal,  December,  1887. 
ALUMINUM  BRONZE  OR  15RASS. 
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REPORT  OF  CHIEF  ENGINEER  W.  H.  HARRIS,  U.  S,  K,,  ON  TESTS  OF  NA  VY 
BRONZE.  AND  BRONZE  MADE  BY  THE  DEOXIDIZED  METAL  COMPANY, 
AT  WATERTOWN  ARSENAL,  AUGUST,  1888. 

Wateiitown  Arsenal, 
}ydtcrtown,  Mass.,  August  24,  1883. 

Sir  :  I  havo  the  lionor  to  transmit  to  the  Bureau  a  summary  of  the  results  of  ten- 
siloi  transvennC;  and  cotnprosHivo.  tests  made  at  this  arsenal,  upon  material  furnished 
by  the  Deoxidized  Metal  Company  of  Brid^report,  Conn.,  and  tliat  supplied  by  the 
navy-yards  at  PortHUiontli,  N.  H.,  X«^w  York,  and  Norfolk,  V». 

Three  specimens  for  eaeli  test  were  furnished  by  the  Deoxidized  Metal  Company, 
and  two  for  each  test  by  the  above-mentioned  navy-yards,  making  27  specimens  in 
all.  Kach  specimen  was  stamped  with  a  distinfjuishinjj  mark  upon  each  end:  those 
fmm  the  navy  yards  with  the  initial  (►f.tlio  yard  and  the  numbers  I  and  2,  and  tho^e 
from  the  Deoxidized  Metal  Company  with  the  numbers  1,  2,  and  3. 

The  reqrjirements  of  tho  Bureau  were  that  all  specimens  should  be  cast  in  green 
sand  and  he  compo^ied  ot'eo])per,  parts,  tin  10  parts,  and  zinc  2  ]»arts,  and  the  Bu- 
perintendcnt  of  tlic  Deoxidized  Metal  Company  informs  me  that  the  specimens 
funiished  by  Ihh  eompany  were  so  cast  and  mix«'d  ;  letters  on  file  attheBureaa  from 
the  Chief  En;;ineers  of  the  several  yards  furnisiiing  test  specimens,  show  that  the 
Bureau's  instructions  \\ ere  complied  with  in  each  case.  A  tabulated  statement  of 
the  results  of  the  dillerent  tests  is  appended. 

TKSTS  BY  TEN'SIOX. 

All  pieces  were  2|  inches  in  diameter,  and  15  inches  between  supports.  Taking 
the  mean  of  tlio  results  sliown  in  the  table  of  tests  by  tension,  the  deoxidized  bronze 
shows  a  superiority  of  <•.'>. H  per  cent,  in  tensile  strength,  and  58  ]»er  cent,  in  elastic 
limit  o  ver  the  navy-yanl  bronzes,  while  the  latter  are  superior  to  the  former  by  53 
l>er  cent,  in  ductiliiy,  and  30  yw  cent,  in  reduction  of  area.  All  the  navy-yanl 
Hpeeimens  hhoweil  thar  the  nuitt^ial  was  not  well  mixed,  as  when  fractured  the  fract- 
ure showed  large  crystals  of  hot li  (•oj)per  and  tin.  The  specimens  from  the  Deoxi- 
dized Metal  Company,  on  the  contrary,  showed,  on  fracture,  a  very  tine,  even  grain 
of  lavender  color,  and  were  line  spei  imens  of  i-a^iting.  Short  sections  of  tensile  speci- 
mens have  been  forwarded  by  express  to  the  Bureau,  which  will  show  the  appearance 
of  the  fracture  in  iHJtlithe  deoxidiz«'<l  and  navy-yard  bronze. 

TliAXSVKIISi:  TKSTS. 

All  specimens  were  1.5  inches  s(iuare.  20  inchcHlong,  and  IS  inches  between  supports, 
the  load  being  app]ie<l  at  cMiti-r  of  beam.  In  these  tests  the  superiority  of  the  de- 
oxidized specimens  was  not  as  well  marked,  iIk^  maximum  fiber  strain,  taking  tho 
mean  of  all  specimens  tested,  bein.:  on  riii>tnre.  H  per  e(»nt.  greater  in  the  deoxidize<l 
than  in  tlit;  otJier  bronzes.  All  >\tri  imefis  were  tested  for  specific  gravity  and  hard- 
ness, tlie  mean  specilic  gravity  bcifii;  al»«>i»t  the  same  in  both  kinds  of  bronze,  while 
the  hardness  was  44  percerit.  i;re:iter  in  th«^  deoxidized  than  in  the  oth«r  brfuize. 
The  standard  of  hanlness  n-^ed  is  that  of  the  late  Major  Wade,  U.  JS.  Ordnanci) 
C<>ri>s,  >\here  the  hanlness  of  gim  bronze  is  taken  at  3.33,  this  being  the  inden- 
tation produced  by  a  ]>yraniid.4l  pointed  punch  under  a  pressure  of  10,000  pounds.  The 
relative  hardness  of  the  diir<*rent  specimens  is  conserpieiitly  found  by  dividing  the 
tabulated  hardness  by  3. '.'.3. 

irsis  r.Y  0)Mri:r.ssiox. 

All  piec<»s  wen)  lji"^  hesin  diameter  ainl  I'i  inches  long.  The  deoxidized  speci- 
mens sliowcd  a  suiieriority  over  the  other  bronzes  of  GO  per  cent,  in  stningth  and  23 
per  cent,  in  ehi  .lie.  limit.    All  sj>e<'imeiis  brokt;  by  triple  llexure. 

1  M'oxidi/.ed  bronze,  as  fiirnislied  for  the  above  te^ts,  is  remarkably  closi»-graiiied 
and  homogeneous,    it  tiiins  well  in  the  lathe  and  is  susceptible  of  high  polish.  It 
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(lo(>s  not  tarnish  hy  exposure  to  the  atniospliere  as  readily  as  the  other  bronzes  tested, 
all  of  which  have  exposed  to  like  coiulitiims  since  July  14,  of  this  year,  thede- 
«)xidized  specinions  boinjc  still  intact  while  the  others  are  perceptibly  tarnished.  The 
claim  that  it  resists  avids,  and  that  two  pieces  can  not  bo  soldered,  is  not  verified  by 
«  xp<'riment,  as  no  diftiouily  was  experienced  in  joining  two  pieces  cut  from  tensile 
specimen  marked  1,  nsinq:  Vhlorhydrio  aeid. 

Tlio  cost  of  this  materiVil  is  about  3  cents  per  pound  more  than  for  ordinary  castinp 
of  the  same  composition,  but  not  deoxidized,  and  the  superintendent  of  the  company 
states  that  no  special  facilities  or  skill  are  required  to  produce  sound  castings  from 
the  iu^ot  metal. 

Very  respectfully, 

Wm.  H.  Harris, 
Chitf  Engineer,  U.  8. 

Engineer-iu-Chief  Gko.  W.  Mklvillk,  U.  8.  N., 

Chief  of  Bureau  ISlmm- Engineering,  2iarjf  Department,  WashiHgton,  D,  C. 
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3.7 

1.S75 

2. 701 

20. 1)70 

10,000 

aa 

ft.7 

l.S?.'! 

2.  71!  I 

lU,h80 

0.000 

4.6 

B.7 

1,  hlo 

2,  7Ul 

10, 300 

0,000 

8.6 

17 

17,075 

9.066 

2.55 

P.  1 ... . 

V.  2.... 

N.2.... 
N.  Y.  I. 
N.  Y.2. 


Cu.  88,  Sn.  10,  Zn.  2  . 

 do  

 do  

 do  

 do  

 do  


Moans  . 


Trtiiisvcrsc  tests, 
DEOXIDIZED  BRONZE. 


Marks. 

1 

Alloy. 

1  

(.'u.  ^8.  Sn.  10,  Zn.  2  

 do  

3  

r.i .... 

Cu.  .-S.  Sii.  1.1.  2  

X.  Y.  1  . 
N.  V.  2  . 



Applied  loads. 

SpAolflo 
gravity. 

Beat 

Total 

Ma\ini!im 
lib«-r,  sti.iiu. 

Deflection. 

HardncM. 

hefim 
rapcorib 

8. 

5.  •>."  (1 
7, 

m,  A  -0 
."•7,  0)  I 

Inchon. 
2. 05 
1.25 
.87 

8.4767 
a  2027 
&5317 

7.11 
4.70 
7.96 

0 

28 
22 
14 

7. 1'."-:; 

:>o,4j'j 

1 

L39 

8.4037 

6.62 

NAVV  YAUD  BKOXZE. 

I".,  T'li 

!  -;■:.» 

1         ::»5.  rn) 

'  i\.0-U 

■  ,H,lMiU 

■  4.-.  WO 

1.22 
2.:!2 
3.10 
3. 5\i 
8. 30 
2.67 

8. 4.'e9 
8.1449 
8.6150 
8.5716 
a  3388 
a  4691 

5.06 
8.33 

ao4 

4.94 
4.86 
4.86 

31 
U 
0 
•4 
71 
» 

47,  .'GO 

! 

2.70 

a  4277 

4.89 
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Te»U  hy  comprestion, 
DEOXIDIZED  BRONZE. 


Alloy 


Applied  loads. 


TotaL 


Per 
sqaare 
inch. 


Elastic 
limit 


Bemarks. 


Co.  88.  Sn.  10,  Zn.  2 

 do  

 do  


Heani . 


Poundi. 
60,800 
69, 150 
60,  920 


Pounds. 
34.140 

33.210 
34.210 


Potmd». 
14.000 
16,000 
17.000 


Failed  by  triple  flexare. 
Do. 
Do. 


60,200 


33,853 


15,666 


NAVY-YARD  BRONZE. 


P.I.... 

P.2..-. 
K.I.... 
K.2  ... 
K.Y.I. 
K.Y.2. 

On.  88,  Sn.  10,  Zq.2.... 

 do  

 do  

 do  

 do  

 do  

84. 780 
30, 700 
40,  800 
40,  300 
36, 160 
36,300 

10. 610 

20.  (^90 
23. 090 
22,  810 
20, 460 
20, 540 

10,000 
10,000 
13, 000 
13. 000 
10.000 
10,000 

Failed  by  triple  floxare. 
Do. 
Do. 
Do. 
Do. 
Do. 

37, 506  j       21, 200 

11.000 

Ho.  10.~BTJEEATJ  OF  FEOVISIONS  kVD  CLOTEIHG. 


Navy  Department, 
BuKKAu  OF  Provisions  and  Clothino, 

W(xshington,  D.  C,  Xorember  1, 1888. 
Sir:  T  liavp  the  bonor  to  submit  the  Bureau's  report  for  the  fiscal 
year  18s8,  iiiclndiiig  n^ooinineiidation.s  for  your  cousideration,  accompa- 
nied by  appeiulieos,  as  follows: 

(A)  Orijjinizjitioii  of  Bnn'.'ui  and  suinniar'u's  of  oHico  work  for  the  year. 

(Ij)  Estimates  of  approiniations  riMiuircd  Uy  t ho  Bureau  for  year  CD'iinj;  Jane  30, 

mo. 

(C)  Fonn  of  (|iiart.(>r1  y  balaiice-shoL't  of  iiiival  stores  and  material  rendered  from 
every  station  and  ship. 

(D)  Statement  of  aijpropiiation  "Provisions"  for  fiscal  year 

(K;  SratenuMit  of  api»n>i)ri:iii()n  "  Contin-^ent,  Providious  and  Clothing"  for  fiscal 
year  l-"-,-*. 

(F)  Statement  of  Clotliin;;  Fund  for  fiseal  year  iJ^KS. 
((i)  Stattrinent  of  .Small  Siorrs  Funil  lor  listral  year  I.'^"''^. 

(H)  Statement  nf  sahs  at.  aiiction  dnrin«j  llseal  year  lr--'^8. 

(I )  Schedules  of  proposals  to  fnrnisli  naval  Hnpplies  invited  under  advertisementi. 

(K)  Sclu'diile  <d'  eoritraets  ni.nle  diii  injjj  fiscal  year  l^^riS. 

PintCIIASn  OF  GKNFRAL  SUPPLIES  FOR  TUE  NAVY,  ETO- 

An  iini)()rt;git  featiiieof  tin-  consolidation  under  tliccognizance  of  this 
Bureau  of  all  j^enei  al  su])i)lirs  lor  the  Nav}*  is  the  luircbase  under  its 
sui)ervisiou  of  all  those  that  are  obtaiued,  as  directed  by  law,  by  con- 
tract after  advert iscincnt  cr  at  open  j)urcliase. 

A  lar^^i  mass  of  work  has  thus  devolved  npon  tbis  Bureau,  including 
lieavy  rt  spoiisibililirs.  The  ex])ericnce  <jained  has  been  very  valuable, 
and  {*ivcs  warrant  for  coiiductin^^  the  work  of  tliis  nature  for  t be  com- 
ing; year  with  improved  met  hods  and  with  very  satisfactory  results. 

Amon^-  the  tables  in  ApjuMidix  A  to  this  rei)ort  will  be  fouud  some 
that  illustrate  the  vohimo  of  business  in  the  Bureau  in  the  matters  of 
requisitions  acted  u])on  ami  contracts  made. 

INSPECTION  OF  Si:PPEIES. 

• 

I'uder  the  reoru:anize(l  system,  boards  of  iuspectiou render  service  of 
^iieat  vahu'  to  the  (lovernminl.  All  supjdies  submitted  for  deli veiy 
under  contract  or  by  o])eii  i)urchasi'  must  be  earefullj'  inspecte<l,  and 
tested  when  necessary,  by  a  l)oard  of  three  oflieers,  who  are  entirely  in- 
depembMit  of  the  ])nrchtisin.u'  a.^eiit  and  of  the  storekeeper  wbo  is  to 
receive  tln^  snpj)lies  lor  issue;  an<l  not  hi  n<>- can  be  accepted  without  tlie 
unanimous  a])prov:i]  of  the  bo:inl.  This  nu'thod  of  inspection  is  so 
widely  different  from  that  fornieily  in  use  that  most  encouraging^ resalts 
hav(»  been  achieved.  A  maikeil  iniprovement  is  reported  in  the  quality 
of  sup])lies  delivered,  and  still  liulher  benefits  nuiy  be  expected  with 
j;reat(^r  expeiience.  As  the  imjioriance  of  the  work  of  inspection  boards 
4n; 
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18  demonstrated  it  becomes  evident  that  at  the  hirger  stations  they 
should  have  improved  means  for  successfully  discharging  tliuir  duties. 
Facilities  for  chemical  analysis  and  protracted  practical  trials  should 
be  at  their  command,  according  to  the  usage  of  great  busiuess  estab- 
lishments. Most  useful  experimental  tests  wouhi  thus  be  available 
prior  to  purchase  in  large  quantities,  and  the  Government  would  be 
enabled  to  avoid  buying  supplies  of  an  unsuitable  quality  or  character. 

The  present  duties  of  boards  of  inspection  are  very  exacting  and  at 
tended  by  great  responsibilities.  A  complete  record  of  all  their  acts 
must  be  kept,  showing  articles  inspected,  dates  of  insi)ection,  and  the 
results,  stating  causes  if  rejected;  and  reports  of  inspections  must  be 
made  in  duplicate  to  the  commandant  of  the  station.  It  will  readily 
be  understood  that  the  inspection  of  supplies  of  inlinite  variety  and  in- 
volving hundreds  of  thousands  of  dollars  in  value  is  attended  with 
great  labor. 

The  Bureau  recommends,  therefore,  that  at  the  more  important  sta- 
tions boards  of  inspection  should  be  provided  with  suitable  ofllice 
quarters  and  conveniences,  and  that  a  clerk  should  be  allowed  for  the 
proper  performance  of  the  extensive  clerical  work  required. 

PROPERTY  ACCOUNTS. 

Important  progress  has  been  made  during  the  year  in  improving  and 
8im])lifying  the  system  of  property  accounts  ashore  and  alloat. 

While  the  main  features  of  the  original  plan  have  been  ])reserve(l,  an 
entirely  new  system  of  books  and  returns  has  been  devised,  which,  it 
is  believed,  will  yield  valuable  results. 

A  careful  classification  has  been  made  of  all  the  stores  and  supplies 
in  use  in  the  ^'avy,  which  are  arranged  in  seventy  one  classes.  These 
are  the  foundation  of  the  present  system  of  property  accounts. 

Complete  record  of  all  receipts  and  expenditures  of  stores  is  secured, 
the  books  being  kei)t  so  that  expenditures  for  use  ^ — /.  for  final  con- 
sumption— by  transfer,  or  by  condemnation,  are  separately  shown. 
Balance-sheets  showing  in  condensed  form  the  aggregate  receipts,  ex- 
I)enditures,  and  balances  remaining  on  hand  under  ea(jli  class  will  be 
rendered  quarterly,  accompanied  by  voucrliers  fur  ])urposes  of  audit. 
By  way  of  illustration,  the  blank  form  of  baiance-slieets  devised  for  this 
purpose  is  api)ended,  marked  C.  The  returns  made  on  these  sheets  will 
be  epitomi7.ed  in  the  Bureau  ;  and  for  the  lirst  time  in  the  history  of  the 
Navy  it  will  be  possible  at  the  end  of  tin?  tiscal  year  to  make  a  com- 
prehensive exhibit,  by  class(»s.  of  n^eeipts  and  expenditures  of  supplies 
throughout  the  entire  8ervic4sand  of  the  total  valuation  of  sui)plies  on 
hand  for  issue  at  all  shore  stations. 

TOnACCO. 

1  recommend  that  Congress  be  recjuested  to  repeal  the  act  approved 
March  3,  1881,  entitled  ''An  a<!t  to  regulate  the  mode  of  ])urehasing 
tobacco  for  the  United  Slates  Navy,''  and  that  tobaceo  be  purchased  as 
formerly  prescribed  by  section  M'Ji  Revised  Statutes. 

Under  the  act  of  March  -5,  1881,  all  purchases  of  tol»aceo  must  bo 
made  at  a  time  arbitrarily  tixed  by  the  act,  without  regard  to  the  needs 
of  the  Service,  it  requires  separate  and  very  crostly  advertising,  which 
has  averaged  for  the  last  three  years  more  th:in  .'?:>(MI  per  annum;  whereas 
if  advertisements  eouhl  have  been  published  in  aeeordanf(».  with  tlie  law 
governing  other  eonriacts,  tive  sixths  of  this  yearly  expense  imglM  have 
been  saved.  The  act  is  vagUiMU  reqtiiring  that  *•  tin*  lowest  bid  shall 
bo  ^cpept.'d  for  furnishing  tobacco  equal  to  the  United  States  iJavy 
11291— .\  88  27 
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staiuljird-'  in  use  i\t  tlie  time  of  the  passage  of  the  act.  As  there  was 
then  no  positive  or  woll-defmod  standard  in  existence,  the  natural  effect 
ofronipcrition  niuler  the  hnv  is  to  lower  the  quality. 

TIk^  tobiuuju  bonght  for  tlie  Navy  and  afterward  sold  to  the  gnlisted 
men  sbonhl  be  snited  to  their  taste,  and  should  also  be  inauufactured 
witli  such  ref::;ird  to  process  and  admixture  as  to  withstand  trying 
cbanjjes  ot'cHniate.  A  month  of  damp  tropical  weather  might  utterly 
spoil  tobiieco  that  in  a  temperate  climate  would  be  of  satisfactory 
quality.  But  the  i)resent  law  recognizes  uo  principle  of  selection  save 
that  oVcomi)etitiou  witli  reference  to  a  non-existent  standard;  and  the 
J^nreau,  tlierefore,  recommends  its  repeal,  as  being  not  so  well  calcu- 
lated to  secure  siitisfiictory  results  as  the  former  law. 

ADVERTISING  FOR  GENERAL  SUPPLIES. 

I  recommend  also  that  Congress  bo  requested  to  consider  the  pro- 
priety of  modifying  the  existing  law  as  to  advertising  for  supplies  for 
the  Xavy  to  be  furnished  by  contract. 

The  present  law  (section  3718  llevised  Statutes),  which  requires  ad- 
vertiseuient  once  a  week  for  at  least  four  weeks,  was  andoubtodly  well 
suited  to  the  time  of  its  enactment,  in  JL8:1:3,  when  the  mails  were  slow 
and  the  telegraph  was  not  a  factor  in  the  transaction  of  basiness ;  but 
since  that  time  the  world's  commercial  methods  have  been  revolution- 
ized, and  it  is  manifest  that  advertising  for  two  weeks  would  now  se- 
cure greater  currency  in  business  circles  than  could  have  been  attained 
forty  years  ago  in  twice  that  length  of  time.  In  the  interest  of  economy 
and  qui(jker  delivery  of  sui)plies,  I  respectfully  suggest,  therefore,  that 
the  limit  of  advertising  be  reduced  to  two  weeks,  in  the  discretion  of 
the  Secretary  of  the  Kavy. 

PAY-OFFICERS'  BONDS. 

Since  the  rocommendations  in  reference  to  disbursing  officers' bonds, 
contained  in  tlie  Bureau's  last  annual  report,  the  Department  has  sab- 
mitted  to  the  Attorn(\v-(jeneral  for  his  opinion  the  question  of  its  power 
to  ai)pr()ve  a  i);iy-ofticer's  bond  in  which  the  sureties  are  corporations 
created  by  State  autiiority,  or  in  which  one  or  more  such  cori>oration8 
may  be  joined  as  surety  or  sureties  with  a  natural  person. 

The  following  is  an  extract  from  the  opinion  of  the  Acting  Attorney 
General,  date<l  August  2,  18S8 : 

Section  1^>S;>  IlcvisLMl  Statutes  ro(piiivs  tliat  a  pay-oflficer  shall,  before  entering  on 
the  duties  ol'  bin  oiVn'e,  j^ive  bond,  witb  two  or  moro  HUlIieient  sureties,  to  be  approved 
by  the  fcjeciviary  of  tho  Xavy,  lor  tho  faithful  performance  thereof. 

I  see  no  reason  wliy  yousboiibl  not  ai)])rove  a  pay-oiHccr'H  boud  having  corpoimtioDS 
Holrly  or  in  eonibinai  i.)n  wUlj  nat  iiral  persons  as  sureties.  The  question  of  the  surety's 
sultieieney  is,  un<!«  r  the  law,  lor  yon  alone  to  determine;  and  where  a  corporation 
is  tendered  as  hun'ty  that  quesi ion  invidves  the  further  question  for  yimr  determi- 
nation, whether  sueh  eor])oration  has  the  ])ower  under  its  charter  to  enter  into  the 
oldigation.  It  is  the  suliiciency  of  the  sureties  that  the  law  looks  to,  and  it  does  not 
eonctirn  itself  any  further. 

Ill  view  of  this  o])iiii()n,  and  of  the  fact  tlijit  section  2  of  the  act  ap- 
])roved  Au^rust  8,  18SS,  lixes  a  limitation  of  time  within  which  suits 
shall  be  brou^^ht  a.u^jiinst  sureties  upou  bonds,  the  Bureau  deems  it  un- 
uec(\ssary  to  renew  its  recoinineudatious  submitted  in  a  former  re- 
port on  this  suhjeet. 
1  iiave  the  hoii^r  to  be,  very  respectfully,  your  obedient  servanti 

James  Fulton, 
Paymaster  General  IT,  &  JTaw. 

Jlon.  \V.  ().  WiHTNKV, 

iSrcrrl/iry  of  thr  Xari/, 
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OBGAyrZATTOy  OF  BUREAU,  AXD  TABLES  SUMMARIZTXG  VOLUME  OF 
OITJCE  }yOI!K  FOB  THE  FISCAL  TEAR  EXDING  JUNE  30,  186d. 

DIVISION  OP  ACCOUNTS  AND  AUDIT. 

Pay  Inspector  A,  S,  Kenny,  U,  S.  N,,  in  chary e, 

Suhdiriaion  ^.—Receives  bills  for  all  purchases  authorized  by  tho  Paymaster  Gen- 
tsral  for  the  si'veral  buroaiiH  of  the  Navy  Departmeut,  verities  the  saiiie  and  approves 
thiMu  for  payment ;  keeps  a  i)ermanent  record-book  of  all  payments,  files  and  indexes 
the  triplicate  voiichrrs  ;  keeps  Journal  and  ledj^er  accountH  of  all  money  requisithms 
iKMucd,  a  record- book  of  all  contract-s,  an<l  a  record-book  of  purchases;  receives,  re- 
conls,  indexes,  and  transmits  for  payment  Fourth  Auditor's  certificates. 

Statement  of  ejrpvnditures  under  coynhance  of  Bureau  of  Proviaiona  aiid  Clothing  for 

fintal  year. 


Pertaiiiiii;;  to  Bureaus  of— 

Xambor  of 
niouoy  re- 

(lUiMtioDK 

uruwu  by 
Bureau. 

Nnnil-frof 
vourUers 
apuri»vt>d 
auu  i>aid. 

AmouutA. 

4.13 
4<i4 
413 
4:{:j 

2:11 
65 

1,1R3 

1.  :m 

l.filO 

1.  :vj5 

h4S 

1.  ir73 

26 

$1. 2n5, 116w03 
l,rjli.0t3  M 
877, 7;i7. 77 
721/J»:i.6.) 

41G,.')77.0L 
7S,  589. 79 
41.r>2U.6d 
14, 37J.  30 

I*rovii*i<>iiA  ami  {"Unhhia  

St«*ani  KiiuiiifiTiiiz   

2,  707 

8.474 

6, 143, 348. 76 

Snmmarized  tttattinent  of  Fourth  Autiitorit  certifiralea  recordvdand  forurarded  for  payment, 

fiscal  year 


Mouth. 


Number. 


1^^^7. 

July  

AimiiHt   

S««|itiMiib«'r  

l)(-U»tH*r  

NovcuiImt  

llfcciubor  

Jannai  y  

Kebniai  v  

Man  h  

Apiil  

May  

Jose  

Total  


Amoont 


U2 

$10.  6ir7.09 

ir.:> 

17.  4  Hi.  86 

1:11 

1».  5-.1. 41) 

13» 

12. 722.21 

mo 

12, 21::.  68 

lUO 

ir>.  156.  17 

1H4 

27,  132. 07 

44.  (17 

217 

7:t.  7.'»:i.  00 

i:!2 

44. 200. 70 

2>*o 

61.2.^4. 40 

160, 034. :» 

2,280 

506, 576. 70 

Huhdiriaion  B. — Is  charged  with  the  examination  and  audit  of  the  quarterly  re - 
tnnis  of  the  /general  storekeepers  at  tho  several  navy-yards,  statiotis,  and  8tore-Hhi]»s  ; 
Terities  the  accompanying;  vouchers  (»f  receipts  and  expenditures;  examines  aud  tib's 
monthly  money  statements  and  exhibits  and  statements  of  payments  by  the  purchas- 
ing pay  oOlccrs  and  ])aymasters  of  the  several  navy-yards  and  stations,  aud  causes 
the  proper  adjustments  by  transfer  of  money;  keeps  a  Journal  and  led/^er  account 
with  each  pay  otlicer  in  the  Navy,  and  conducts  corre.siK>Ddence  pertainiog  to  the 
proper  dispatch  of  tho  work  of  the  division. 
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Designation  of  rctorns,  etc. 


Quarterly  rotiuns  

Money  Mati-nuMits.  

TraiiBtVrs  between  bureaiiH  

IvxliibitH  and  stnteironts  of  payments. 
iDvuice:*,  vouchers,  ntc  


!  Xuniber  re< 
ccived  and 
audited. 


1 


108 
24U 

1,  S(K) 
242 

2,  M8 


AiudunL 


12.  O^HJ.  ihO 

721. 


tSiibdiviHion  C. — Kxamiucs  and  audits  paymantorH'  monthly  reports  (suniiuary  statcf- 
nioiitB),  ([iiart'^rly  accountH-currunt,  quarterly  and  final  returns  of  receipts  and  ex- 
]>ciidituroH,  the  invoices  and  vouchers  accompanying  the  same,  on  boanl  ships  U.  S. 
Navy,  Coast  Survey,  and  Fish  Commission,  uiidfjr  cognizance  of  all  the  bureaus  of  thp 
Navy  Department," excepting  Medicine  and  Surgery;  reports  the  settlement  of  pay 
oflieers'  accounts,  transfers,  balances,  checkages,  etc.,  to  the  Fourth  Auditor  of  the 
Tnrasury;  refcrn  ])ny  otliccrs'  weekly  and  monthly  statements  of  public  funds  to 
thtt  Treasurer  of  the  United  States  for  verification,  rocoithi  and  files  the  samei  and 
attends  to  the  correspondence  incident  to  the  work  of  the  division. 


Summanf, 


Designation  ol'  reports,  etc. 


'Xiimbor  re- 
t  c«ive<l,  ex- 1 
auiincd,  eto.i 


Amoant. 


Siiininary  Htatenionts  

Accounts  eurreut  

(Quarterly  retunis  

Invoices,  voucln^rs.  et«!  

Kcturns  :ibstr.i<'l»'il  

Statement  of  public  luiids  (weelily). 
Statement  of  jiublic  funds  (iiiontlily) 


COO 

SCO 
1,4(H) 
17,450 

2U0 
3.00() 

600 


$5,241,C01.lH 
5. 241.  Ot)l.  18 
5.241,0i)l.l(< 
5. 241.  UUI.  l- 
5,241.0111.  li> 
535.  KM.  W 
530,834.00 


DIVI.SIOX  OF  rniCIIASK  axd  pttppues. 

Pan ina.it ii'  If.  T.  Stancliff,  U.  S.  iST.,  in  charge. 

SaJidiriHinti  .i- — Ke<'»'iveK  and  enters  in  permanent  record-books  requisitions  forsnp- 
idles  and  scrvi'f  rs.  forwards  tlu'  same  to  the  chiefs  of  the  several  Bureaus  forapprov.il, 
moditi(r<'itioii,  or  disaiiprovai,  and  on  their  return  to  the  bureau  )>rcpares  aiid  anbuiitM 
them  for  tln^  action  of  tbe  Payinaster-Creneral :  and  ilnally  transmits  the  approved 
re(|uiHitionH  to  the  purchasing  ])ay  othcers  for  open  ])iirchaso,  or  advertises  for  the 
Hnp])lies  or  services  <'a]le<l  for  tlierein.  Tiiis  subdivision  also  prepares  blank  sched- 
ules of  ])nhlic  stores  at  the  ditfcrcnt  yards  and  stations  under  the  cognizance  of  the 
several  bureaus,  whicli,  when  filled  out,  show  the  value  and  quantity  of  atorcs  on 
hat^d,  the  purpose  being  to  obviate  the  ])urehase  of  material  fonnd  to  bo  on  band  ami 
available.  It  is  also  charged  with  procuring  and  distributing  blanks,  directs  the 
sliipnieiit  of  stores  to  foreign  stations,  and  coiuliicts  the  correspondence  relating  to  the 
}iurchase,  care,  and  handling  of  naval  supplies. 
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Y«rdB  and  atations. 


Portsmouth  

Boston  

Traininj;  Station.. 
Torpedo  Station 

New  London  

New  York  

Li^acne  Iab.nd  

Waahinston  

Annapolis  

Norfolk  

PortKoyal  

Key  West  

Penaarola  

Maro  Island  

Sackett's  ilarbur. 
Uiscellaneous...  . 
Naval  Academy.. 
Naval  Aayluiu  . . . . 
Bureau  orders  


p  . 

1« 


•^23 
102 


103 
22 
84 


0' 


47 

352 
117 


53  : 
5  I 

II  ' 
7  , 

G5  I 
1 


3 

431 
34 
64 
17 
110 
6 
5 


Bareans. 


a 

1 


1 
81 
10 
27 

0 
20 


13  i 


22 
23 
8 
265 


187 
0 

428 
99 
50 


4 

488 
42 
66 
10 
04 


38 


CO 


24 
48 

8 
10 
3 
355 
32 
110 
17 
02 


40  . 


n  i 


31 


Total   ;   401  j   1,376  j 


074 


513 


Total. 


4  I 

0 
57 


850 


303 
602 
200 
281 
44 
,  8.-16 
158 
806 
160 

4:>3 

16 
29 
27 
278 

126 
234 
420 
86 


6,084 


SubdiriHion  Ji. — Prepares  and  Hiipplics  the  blanks  for  tbo  information  and  iiso  of 
bureau  repres<^ntative8at  the  yards  and  Htations  in  making  estimates  for  annual  snp- 
plieH ;  prepares  and  furniHiies  on  application  blank  forms  of  proposal ;  prepares  ad- 
vcrtisenientH  and  specifications;  o|>ens  bids;  prepares  contracts  after  awards,  fnr- 
nisbing  tbe  several  copies  n-qnired  for  tbo  United  States  Returns  Oflico,  1)ure»u8  of  tbo 
Navy  DepiutintMit,  yards  and  stations,  and  contractors;  prepares  schodnb^s  of  Kta- 
tionery  for  tb(^  entin»  Service  and  Department,  and  contracts  therefor;  supplies 
;;eneral  storekeepers  witli  information  showing  distribution  among  tbo  several  bu- 
reaus of  stores  to  be  delivered  under  annual  contracts,  and  con<lucts  tlie  correspond- 
ence relating  thereto. 

Summary, 


Dcaignation  of  work. 


PropiiAaU  pn'parcd  and  niaile<l  

CoDtractH  iJH'paml  and  i'xe<'at('d  

AdvrrtiJU'nientH  piopaml  »  

CupioH  of  coutraotM  made  out  for  i^cucral  Ht4»n'k«M>i>en«,  coulnictorH.  and  Hu 
reuu  iiiMi  


Nnmber.  Amount. 


603  > 

2.'i:>  Ul,lC5. 088.24 
07  S 


1.020 


DIVISION  OF  CORRESroXDKNCK  AND  FILES. 

t 'hie/  Clerk  Loui«  K.  lleaJl  in  charye. 

Has  tbe  immediate  charge  of  tbe  Ibireau's  corresjumdence,  keying,  indexing,  press- 
copying,  and  n'oording  letters  sent,  and  keying, .in«lexing,  and  distributing  letters 
received,  and  all  returns,  reports,  re(iuisitions,  bills,  invoices,  etc. ;  has  charge  of  cir- 
culars, blank  forms,  blank  books,  etc.,  and  of  their  distribution;  issues  stationery ; 
and  keei»s  a  permanent  record  of  the  daily  attendance  and  service  of  the  civilian  em- 
ploy<'«3  of  tbe  Ibirean. 

Summaru. 

Nnmber  of  letters  received  during  tiscal  year   9,9r»0 

Number  of  b'tters  written  during  fiscal  year   10,500 

Number  of  packages  (blanks,  reports,  forms,  etc.)  sent  to  naval  ofllcers  during 

tiscal  year   l.'STiO 

Number  of  letters  rect)rded  (copied  in  permanent  record-books  with  pen  and 

ink)   10,500 
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Estimates  of  appropriations  rt  quired  for  the  service  of  the  fiscal  year  ending  June  30,  1690, 
bif  the  Bureau  of  Provisions  and  Clothing^  Savy  Department- 


Detailed  objects  of  expenditure,  and  explanations. 


Estimated 
amoantwbicL 

^ill  be 
reauircd  for 
each  det Ailed 

obJ(*ct  of 
cxpeuditure. 


BALA  III  K8. 

Olio  cliipf  clrrk  Oirt  of  July  11.  1888)  

One  ch-rk  of  cliiss  fnnr  (ruiiio  art)  

'I'bree  clt^rkR  of  cIiihs  thn-ts  at  $1,600  each  (aanic  act)  

Four  clerks  of  class  two,  ut  $1,400  each  (naino  act)  

Xin«*  cliM'ks  of  claM  oiir.  at  $1/J00  oacli  (s:uim'  act)  

One  Mti'UOffraplHT  (saim-  act)  

One  clerk  (Hani«  act)  

Two  cop.viRts,at  I'.IOO  cnch  (-tann*  act)  

One  nR!*iAtant  nu'Hsrnjjer  (same  act)  

One  laborer  (same  Hcf)  

One  laborer  (subniittcd)  

ritOVIrtTONS. 

ProviHions  and  comnintatinns  of  rations  for  8.2ri0  men  and 
boys  and  l.OoO  marines.  ;i..'{76.2.V»  rat  ions,  at  liO  cents  eacb 
(li.  S.,  p.  733.  8cc!«.  :{700, 37-47 ;  act  May  12, 1871),  vol.  21,  p. 3; 
act  September  7,  iJ'rtjSj  

Commutation  of  rat1oii*«  for  2S7  naval  cadets  and  72G  officers 
on  sea  duty,  309.74.")  ratiouH,  at  30  centH  eacb  (same  acts) 

Water  lor  drinkin;;  and  cookinjj:  jMiiposc^  aboard  bbips 
(Hunio  acts)  "  

Lal>or  and  expenses  of  general  store-bouses  (siinie  act«)  ... 

rOXTINOK.XT. 

Frci^bt  on  sbipments ;  can<ll<>8,  fuel,  Imoks  and  blanks,  sta- 
tionery, advertisiiifr ;  furniture  for  j:eneral  store-houses 
(formerly  designated  as  inspect  ions  of  pro  visions  and  cloth- 
ins:)  and  pay  ollic-ers  in  navy-yards:  expens^^s  of  Xaval 
(.'lotliiuff  Fa«;tory.  anil  machinery  lor  same;  foreiiin  |)ost- 
a;re.  t*b'jrrams,  telepljiuies,  exj)res-.cljar«^».'s,  toll.s,  fernajje, 
yeoman's  ntores,  iron  safes,  iii;\vspaper.<<,  ire,  and  other 
necessary  incidental  expenses  (act  of  September?,  18e8).. 

CIVIL  KSTAni.TSIIMKXT. 

^'avy  yard  at  Portsmouth,  X.  U. 

In  pent;r.il  store-bonse: 

Two  book-keepers  at  $1 ,200  i)er  annum  each  (act  of  Jan- 
uary 30,         vol.  23,  p.  20n,  sec.  3;  act  September  7, 

]S)5H)  

One  assistant  book-kee])er  (.same  acts)  

( )no  bill  clerk  (.xjcuie  act  s)  , 

One  assistant  clerk  (sani»' at  ts)  

One  shipi)in;:  and  receiviu;;  clerk  (same  act«)  

In  pay  otliee : 

Oue  mi*s:*enp;r,  at  $2  p»T  diem  (submitted)  

yai  i/  i/nrd,  Jiuntnn,  J/ax«. 
In  ;ren«  ial  stni  c  liouse  : 

One  book-kiM  p.  r  (^^;lnle  acts  as  above)  

<»ni'  .-hijjpin;:  i  li-rk  (sam»>  arts)  

<.>ne  n-i  eivin;;  I'leik  ^sauIe  acts)  

In  pav  oMi«->-: 

wi  irt'r  (saiiH>  acts)  

One  nicsM  n:;'  r  at  .-ti  jier  fliein  (sulunilted)  

Xiti;/-inird,  Mare  Itiland.  Cul. 
In  pi-ncral  sloir-lwnise; 

Two  liiiok-ki'i'peis,  at  fl.L'OO  pi.r annum  each  (same  acts 

as  ahovr)   _  

Two  assi-*t;in:,  bo.»k-ki  epei s.  at  ^7J0  ea<-h  jut  annum 

Oni»  riMfivin^  clerk  isarne  aet-i)  

Onr  sliippin'4  <-lrik  (''aim-  a»;;>«i  

( hie  bill  i  li-rk  (.>iani('  a<  t«,)   

One  jisviistanl  cii-i  k  (.-^.iiiie  art.-.)   

In  pay  ollici": 

One  writer  (same  acts)  

(Jne  n)rssen;:er,  at  ^'1  prrtliem  (submitted)  


Total  amount 

to  be 
appropriated 
under  each 
heailuf  appro- 
priation, 


f  1. 8<)0.  00 
1,  81 K).  IH) 
4. 800.00 
A.COO.OO 
in,  8i)0. 00 
1, 400. 00 
1, 000. 00 
1, 800. 00 
720.00 
660.00 
660.00 


1,012,875.00 

110,023.50 

11, 000.00 
90,000.00 


2,400 
720 
,  1.000 
720 

1,000 

626 


1, 017. 25 
0.30 
U30 

1,017  25 
620.00 


2,400.00 

1. 440. 00 
1,  (KM).  00 
1, 000. 00 

1,000  no 

1,000.00 

1,017.25 
626.00 


Amonnt 
apprupruicd 

for  the 
cnrreut  tliwal 
Tear  cDdin; 
J  uue  3ii.  l»ef> 


$31,040.00 


1.2S4.798.50 


40.000.00 


930.280.00 


1.066,000.60 


30,000. 09 
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JSMmate9  of  appropriations  requirddfor  the  service  of  the  fiscal  year,  etc.—  Continned. 


Dtt»nid  object!  of  c^pendStii^  fM  itpmlkiui. 


*  ill  I 

for  "T^P™?™** 


jnSQf^iNl^aiv  Turk,  HF,  T. 


■•mbvT«)     

On«  suJAteDt  book-lL^eper  fuinie  a;i'lii]<  

i^Hr  4i4klitiilit  bovk  kei^per  (baiuc  st  Ijij . 

rilMiliiffi^  ilMlibM|t,W]w(^iiWiitt4«c1t  (nmfl 

■eiiiV....  -  

Ods  bill  oterk  fwin^  »cU)  h 

Oit#  bMil^t^ut  W  tU^tk  {mm^   . 

i!va  Iflsdlac  n^rmt  itl  t^l^  |ii«r  (iiAm<^  m^ii^l  >. 

Tin  piMumn,    la.Tff  ww^lmi       (ikiiB«  «i*tit»  ^ 


Oan  biit'iii«kw»  St  fit  |)rr  iEIh^ui  (Mkiirn  mjetm}. 
Oiie  «ii£iii«*l«fl^rrf  ill  r  ^lii^ni  (miEiu!  ftrtu}  . 

flo*  iHiffi^nnHttT^  «l  ia.5il  {if^f  dttfui  (MWB  ikclti^'  < 

On^mmn,  MffiptrdiflM  Imm  u.fii.,..,  

^  flttfcjgyagei;,  1  ji      diem  iKiiat^  mvUl  ...... 

OUNUMiflirij^er,  At  f3  |wr  dlcfii  (haoiu  acTn^ 
fMn  MiiMitti  Wtk-lrwiH^r     vt  ietM} . »  


llBfp  cl<»rk  fMm«  u'U). 


flw  tv«lvlii#  €Jiifk  (MOUi  m  tilj . 
OnB  hill  eliir|[(4p(9t 


rv  va  rif,  jfi  |r>?*^.  T1>* 

flt  abflrm   ^.   

Tvu  kiuSitLiiiitlKKik-kt-4-|>iTis.  ut  fKuiT.^  ptir^Duiiru  cvh 

(Niini«  fttli'V   ...  .  ^, ......1 

Orip  lnU  t  tt'Tk   .  ,  - 

<rne  rftr^'i^finii.^fc^  (mbiii  Milt 


lo  pAy  oflio* 

Oij9  bonk-k^pf^i'  {nam?         u  iitinrp) 

OnA  tf 'et' I V i iLud  H'liigiiiLnj^  ili-tk  {naiibti  iirtn) . 

Oii9  wruenj^'cr  At     pi'f  dit>iii  LituuiiiiUtvil) 

Oijp  cVrk  (n^uiit  ncii"  an  alioff J 

Ona  ataaateDjEcr.  at     |M^r  dirni  ^^iibuiiUed).-. 


ootpDAdltora. 


♦1.  (k*^  m 

1,  OUIiIk  w 
1.0<K) 

RIP.  00 


1,  in  HI.  <>r) 


I,  HIT.  ri 


I,  a.m.  po 
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BUREAU  OF  - 

Balance-sheet  of  naval  stores  and  material,  • 


18—. 


U.S. 


-ffor  ■ 


ending 


Class 
No. 


Ledger  accounts. 


Balance!  , 
Ion  hand 


I  by  last 
return. 


Ammunition  and  exploHivos  

Anc'iiors  and  anc-hor-p^ar  

Apparatus  un<l  nintorial,  electric  ... 

lire   

"  photofrraphic. 

Arma.  sniall,  and  accoutrements  

Aniclrs  of  canvas  

llnfTH,  boxes,  and  cheats  

Blocks,  etc  

Bolts  

Brushert  and  brooms  

Buckets,  liods,  and  shovels  

Building  material  

Canvas   

Chain  and  articles  of  chain 

Clothing  

Cocks,  gauges,  valves,  etc  

Cordage,  cables,  baiwaera,  and  mis- 
cellaneous rigging  

Drv  goods  

Fuel  

Furniture  and  fittincs,  galley, 
kitchen,  house,  and  table  

Glass  

Guns  and  carriages  

frun  equipment  and  implements  ... 

Hardware  

llose  

Incidfntals  

InHtruiiients  and  apparatus,  navi- 
gation   

luKtrumonts  and  apparatus,  musical 

Instruments  and  ai>paratus,  miscel- 
laneous   

Lamps  and  lamp  fixtures  

Leatlit-r  and  bfltlng  

Lumber  and  tiuiber,  ash  and  poplar. 

"        *'        *'  oak   

"        "       "     white  pine  

**  *•     yellow  pine  

"        **  iiiiseellaTieous  .. 

Machinery  and  njaehiue  tools  

Mefals,  brass,  copper,    lea<l,  tin, 
zinv.  etc  

Metals,  ir(»n  bar  

Metals,  inv,  sheet  

"  miHcellaneous  

"   steel,  b.ir  

'*       *'     sheet,  plate,  Hpring  .. 

Metals,  scrap  brass,  copper,  lead, 
Hte.el,  zinc,  etc  

Metals,  scrap  iron  

Nails,  spikes,  etc  

Naval  Ht<»res  

Nuts,  pquare.  hexag<m.  etc  

Oils,  illumiiialiiig  and  lubiicating, 
and  grease  

Packing  and  rubber  

Paints,  viirniMhus,  chemicals,  drug?, 
etc  

Pipe  and  lit  tings  

Provisions  

Pyroteehnic  t»i;:nals.  Hags,  etc  

llivets,  lag-screws,  and  washers  

KoUinit  st«K'k  

Screws,  brass,  iron,  steel,  etc  

Ship  and  boat  equipment  and  tit- 
tings   

Small  stores  

Stationery,  books,  and  blanks  


since 
last  re- 
turn. 


Expended. 


D.iliinre 
reniaiu- 
ing  o:i 
band. 


4>T 

$70n,  052.  -47 

317,30«.30 
1,581,184.70 

,  1888. 
J5.87 


329. 42 


la!- 


§2:1',  40r».29 


.■«I2.*J*> 

  1.0.  i.v.p.;.! 

ir   :,;;,?:':>:♦.  <i  I 

:.7,-:t.  10 

1.'.  u 

r»7ii. ' " 

  »;•',  .i.v.».  M 

:;.  i  '.''. 

7.".'". 

.'»-•.•. 

   t.4-:«J»'i 


,:iG 


I2r*,3"«;.  i: 


:{>,-j-j.i'2 
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Statement  of  appropriation    Contingent,  Provisions  and  Cloihingf"  for  fiscal  year  ending 

June  30,  188a 

To  appropriation  for  fiscal  year  ending  Jnne  30, 1888 ....  (GO,  000. 00 
To  amount  refunded  by  transfer  from  other  bnreaus....         5, 861. 69 

 e55,R61.ft» 

Bv  amount  expended  for  contingent  stores  purchased  by 
"^Biireau   8,279.78 

By  ainonnt  expended  for  contingent  stores  purchased  by 

pay  oilicers  of  ships   2,587. 44 

  lO.eOT.-K 

By  amount  paid  for  freight  and  express   13, 240. 24 

By  amount  paid  for  advertising  and  newspapers   4, 543. 95 

By  amount  paid  for  books,  blanks,  and  stationery  (Naval 
'establishment)   12,761.33 

By  amount  paid  for  postage,  telegrams,  tolls,  and  fer- 
riage   2, 664. 66 

By  amonnt  paid  for  furniture  and  fuel  at  inspections.. .         4, 991. 50 

By  amount  paid  for  yeomans'  stores,  iron  safes,  and  for 

incidentals   4,907.98 

 43.129.6i'. 

53,yu«.-- 

By  balance  of  apppopriatiou  unexpended,  subject  to  future  adjust- 
ment   l,8frl.-l 

G5,8()l.(» 


Appendix  P. 

statement  of  Clothing  Fund  for  fiscal  year  ending  JuiieSO,  1889. 

To  cash  balance  to  credit  of  Clothing  Fund  June  30, 1887.  $313, 873. 01 
To  unadjusted  balances  due  Clothing  Fund  June 30, 1887  .        45, 807. 60 

  SSTiO.  630.  f>l 

To  amount  of  issues,  sales,  and  transfers  during  fiscal 

y«.»r   243,977.1: 

To  valuation  of  clothing  in  store  and  in  transit  June  30, 

1-87    477,420.36 

To  valuation  of  clothing  on  board  ships  June  30, 1887..  208,956.22 

 6!%,376u5!? 

To  foat  of  clothing  manufactured  and  purchased  by  Bu- 
reau during  ti.scal  year   288,594. 10 

To  cost  of  clothing  purchased  by  pay  officers  of  ships 

during  iiscal  year   2, 556. 00 

 ■       291, 130. 10 

1.58l,l?i4.T6 

By  cash  paid  for  clothing  manufactured  and  purchased  dnring  the  ^a- 

y^'ar   276,(KI2.99 

By  valuation  of  clothing  issued  to  oilicers,  crew,  and 

marines  during  fiscal  year   $222, 295. 00 

By  valuation  of  clothing  sold  for  cash   3, 175. 00 

By  valuation  of  ch)thing  transforred  to  other  bureaus..  450.00 

By  net  proceeds  of  sales  of  condemned  clothing   18,057.47 

  243,977.17 

By  amount  of  loss  on  sales  of  condemned  clothing   37,065.53 

By  ;i mount  of  h>ss  on  issues  to  ofilcers,  crew,  and  ma- 

n»<'«   1,450.00 

By  aMiount  of  loss  on  account  of  reduction  in  price 

through  deterioration   300.00 
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By  vnlnation  oi  clothing  in  store  and  in  transit  June  30, 

lti8cJ   ^4r)7.190.  U 

By  valuation  of  clothing  on  board  ships  Juno  30,  Idc^..  237,802. 

By  cash  balance  to  credit  of  Clothing  Fand  Juno  30, 1883.  191, 319. 07 
By  cash  balance  due,  subject  to  adjnstment,  June  30, 

1888   125,987.23 


*705,052. 47 

317,306.30 
1,581,184.76 


Appendix  Q-. 

statement  of  Small  Stores  Fund  for  fiscal  year  ending  June  30,  1888. 

To  cash  balance  to  credit  of  Small  Stores  Fund, 

•June  30, 1887  §103.592.01 

To  unadjusted  balances  due  Fund  June  30, 1H87.     14, 503. 86 

 $118,095.87 

To  valuation  of  small  stores  in  store  and  in  tran- 
sit J  nne  30,  1    75, 531. 90 

To  valaation  of  small  stores  on  board  ships  Juno 

30,1887    41,797.52  - 

  117,329.42 

 $2:J5,425.29 

To  cost  of  small  storeei  purchiiJM'd  by  the  Bureau  during  fiscal 

year   57, 842. 26 

To  cost  of  small  stores  purchuMed  bv  pav  olliccrH  of  ships   4,  .'jo  1. 93 

'      *   (52,397.19 

To  amounts  received  from  issues,  salen,  and  transfers   00,459.54 


3r.>?,2!^,>.  02 


By  cash  expended  for  small  stores  purchased  durini;  fisj'al  year   53,839.01 

By  valiuitiou  of  small  stores  i.ssued  to  otlicers,  cicw,  and 

inarincM  during  year   57,  f^77. 10 

Bv  valuation  of  small  stores  issued  to  (»tlier  bureaus,  re- 

Vumle.d   l,9i;':*.44 

By  cash  received  from  sales  at  auction  of  condemned  small 

stores   5T0. 00 

By  cash  received  fnun  other  sales   li-s.  (Ki 


By  loss  on  sales  of  condemned  snuill  stores   3,  ir>l).  (K) 

By  loss  on  st(>res  condemned  as  worthless   7.'>0. 00 

By  net  loss  on  issues  on  board  shljis   .'^'9.  00 

By  valuation  of  small  stores  in  stor«>  and  in  tran- 
sit June  :W,  l^,H   70, 12:*.. 

Bv  valuation  of  small  stores  on  board  ships  Juno 

:W,  lr<rS   37. 9-^4. 30 

 114,107.74 

By  cash  balance  to  credit  of  Fund  June  30. 1^>S,     ?-H,  r>15. 02 
By  cash  balance  due  June  30,  lariri^  subject  to 

atyiiHtmeut   :i<;,.^70,51 

 I25,3s;.  13 


00. 459.  rA 
4,489. 00 


2:U),  493.87 
:CiH.282.02 


428 


REPORT  OF  THE  SECRETARY  OP  THE  NAVY. 


Appendix  H. 

Staimieniof  saleH  at  navy-yards  and  stations  of  condemned  materiah  pertaining  to  the  Bu- 
reau of  Provisions  and  Clothing  during  the  fiscal  year  ending  June  30, 


Whf^re  sold. 


Portsuiou^ . 


Boston. 


New  York... 


Waabington 


>Ian>  Island 


To  whom  sold. 


Knssoll.  Cott,  Ualltftt, 
Fit7.{{<'raid,  Lang- 
don,  Smith,  Lnnt, 
Qiiinn,  Stotldard  Sc 
Son,  Dreyfus,  Sim- 
mons &  Co.,  Allen, 
IIoud(>i'son,  Stod- 
dard &.  Bro., 
Abranis,  Buuiut- 
man  &  Supplo. 

Goldin^,  Kyder  &,  Cot- 
ton, Howt",  Dreyfus, 
Murray,  If  or  ton 
Bros.,  Mullany. 

Abbi'v,  Merri^Hn,  Mc- 
Mafion,  ilarris.Stod- 
dard,  Bostiiwick, 
Conover. 

Bauncrman,  Droyfns, 
Bradbury-,  Lackov, 
Bartle.tt,  Sngeu- 
hoimor,  Ban m, Simp- 
son. 

Connolly',  Powoll,  Gar- 
ni a  n ,  Pasiilanna, 
I-'oitl.  Kohoe,  Am^n, 
Devrinf^,  Uircb,  Sup- 
ple, Kob. 


Totals. 


If 


70.  m 


20.  &5 


m  05 


ill 

c  S 


132.36 


2L  61 


2, 405,  SI 
442. 1« 


m0  mw 


e 


2,«0.07 


II 


I- 


I 


.50  $61.56  I8a.n 


I4£l  45 


50.68 


.  «3l74 


mil  4i&a 


65.33  si  ll 


7.60  4&» 


L73  ;5&LW  |6a.f4 


Appendix  I. 


Schedule  of  lyroposals  for  supplies  for  iiary-yard,  New  York,  receieedhy  Buream  of  Fmih 
ioH8  and  Clothing^  under  advertisement  dated  July  1,  1887 

Class  A. — Electric  appraatn.s : 

James  J.  Donovan*     fl41.00 

Peter  H.  McNnlty   159.90 

Cass  A. — Fire  ai)paratus,  hose,  etc.  : 

Gul.ta-i»ereha  Kuhber  Mainiiacturing  Company   8,5S2.<10 

.7an.es  J.  Donovan   S,8&00 

(iarcin,  Moselry  iV  Boehniorf   2^  104.40 

American  Fire  Ho.se  Manulaetnrin^  Company   3,:173.^ 

K(l;j:erton  Hvnner   8,756.18 

Peter  H.  McNnlty'   '8,476.00 

Jvowiand  A.  Robbins   8,G21.00 

Class  Ji. — Ilriislh's: 

.lames  J.  Donovan     1,073.02 

William  K.  Thompson   1,1^18 

(ieor-eL.Nevillo   1,065.77 

lion  land  A.  Jiobbins*   719.33 

Class  B. — Hnihlin^c  m.-iterials  : 

.James, J.  Donovan   4,37d.40 

Sweeny  IJrothers   4,761.70 

K.  H.  DositT  f   2,970.06 

Rowland  A.  Robhins*   8,963.71 

"  Contract  awardi^d.  t  N'o  ;;iiaranty  or  cerliticate  or  otherwise  iufonoal. 
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Class  C. — Cauvas : 

Bowland  A.  Kobbins*   02 

Class       Chemicals  uud  drags : 

James  J.  Donovan   ll,477.;J9 

E.  B.  Hosier  t   3,«79.00 

Bowland  A.  Robblus*   11,430.46 

Class  D. — Dry  goods : 

James  J.  Donovan   1,2G7.70 

Peter  H.  McNultv   1. 811. 44 

Rowland  A.  Robbins*   1, 742. 50 

Class       Kquipuient  and  fittings,  ship  and  boat : 

Rowland  A.  Robbins*   319. 78 

Class  F. — Fittings,  boiler,  etc. : 

James  J.  Donovan   7,  (504. 1)5 

Rowland  A.  Robbins*   7, 081. 10 

Class  F,  1.— Fnel: 

David  S.  Wells   30. 450. 56 

David  Duncan  &  Son*   30, 266. 04 

Class  F.  2.— Fuel : 

David  Duncan  <&  Son*   5, 870. 00 

Class  F,  3.— Fuel : 

John  J.  McConnellt   544. 51 

James  J.  Donovan*   792.48 

Samuel  G.  French   1, 104. 00 

Rowland  A.  Robbins   830. 92 

Class  F,  4.— Fuel : 

James  J.  Donovan*   580.00 

Samuel  G.  French   592. 00 

Pet«^r  H.  McNiilty   676. 00 

Rowland  A.  Kobbins   672.00 

ClasH  F.— Furniture,  galloy  and  kitchen : 

F.  T.  Wiite  Hardware  Company   40(5. 07 

Rowland  A.  Robbins*   323.  er> 

Clahf)  F. — Furniture,  house  • 

William  R.  Thompson   4, 410. 77 

Peter  H.  McNultv*   3, 101. 51 

Rowland  A.  Uobbinfi   3,981.31 

Class  F.— Furniture,  table. 

Rowland  A.  Robbins*   152.  00 

Class  1. — Mathematical  instruments: 

Rowland  A.  Robbi us*   255. 39 

Class  L. — Lamps  aufl  lanterus; 

Romer  *fe  Co{   137.  :Ai 

William  Porter's  Sons*   2,027. 12 

Rowland  A.  Robbins   2, 117.0(> 

Class  L. — Leather,  rubber,  etc.  : 

James  J.  Donovan   3,527.29 

Garcin,  Moseley  ilt  Boelinier   3,516.  (m 

Stevenson  iJros.  &.  Co   3,  15 

Rowlau<l  A.  Kobbins*   3. 207.  Tti] 

Class  L. — Lumber: 

Le  w  i s  N .  Ross  i   2 1 , 2 1 5. 25 

James  J.  Donovaut   1, 590. 00 

South  Brooklyn  Saw-mill  Company   2 1  137. r»0 

Watson  &  Petti n;;ert   4)  .",67.0') 

Jos«'ph  W.Durvee*   37.  \<\.:a) 

C.  F.  Ilodsont.'   972.00 

I.  T.  Willianist   2),  -o.OO 

Ettiugor&  Russellt     9,  i.Hi.iH) 

Class  M. — Machinery  and  maehiue  tools  : 

S.  C.  Forsaith  Machine  Company     4,  »95. 10 

James  J.  Donovan   -•,  727.95 

Rowland  A.  Robbins*   <W7. 24 

Class  M.— Metals : 

James  .1.  Donovan   17, 57'^.  p4 

John  Mo(mant  

Xew  York  Smelting  and  Relining  Companv  t   2,546.50 

Rowland  A.  Robbins*   16, 3:J5. 6:J 


*  Contract  awarded.  t  So  bid  for  fuel  class. 

tNo  guaranty  or  certificate  or  otherwise  informal. 
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Class  N.— Naval  stores:  a,  on*  ca 

James  J.  Donovan   fl,207.50 

GuorKe  L.  Neville   I,4i54.00 

Rowland  A.  Robbius*   1.  30 

Class  O.— Oils,  etc. : 

Brooks  Oil  Company   16,sn'.39 

Reed,  Hall  &  Hewlett'   16i  iy7.  -47 

New  York  Ri* lining  Company   4ri,  '^i. iiu 

James  J.  Donovan   Iti,656.rj0 

Tliomas  A.  Mc-Khvell  t  -   1,»50.00 

AVilliam  T.  Cole  <fe  Cot   4a"i.  iW 

IJuckston,  nines  »t  Cot   27.77 

Manhattan  Oil  Company   16.53U.d> 

Stevenson  Bros.  &  Co   19, 

Rowland  A.  Robbins   18, 4«J.  1- 

Class  P. — Pipe,  steam,  gas  and  water: 

James  J.  Donovan   8,783.20 

New  York  Smelt  in;;  and  Refining  Company t   476.  UO 

Rowland  A.  Robbins*   9,3G9.S« 

Class  P. — Provisions: 

James  J.  Don<>van  -   172. M 

AVilliams  &  Riekerson   140.32 

E.  R.  Hosier"   97.09 

Rowland  A.  Robbins   l&VtfU 

Cl.iSH  S.— Ship  chandler}-: 

James  J.  Donovan   1,0^6.00 

(ieorgeL.  Neville   4,9rM.S) 

Iftiwland  A.  Robbins*   4,l4d.43 

Class  S. — Small  stores: 

William  R.  Thompson*   34472 

E.  B.  Hosier  t   49.69 

Rowland  A.  Robbins  .-   367.41 

ClaKs  S. — EnpineerH*  supplies: 

Jjimes  J.  Donovan   7,388.53 

Albrrt  Klngl.-rt   487.57 

Rowland  A.  Kobbins*   6,523.e^ 

Class  »S. — Plumber.V  Hni)idie3: 

Rowlnnd  A.  Kobbins*   933.05 

Class  T. — 'r<n)ls  and  hanlware  : 

James  J.  Donovan   13,550.29 

Romer  ifeCot   908. 

Albert  Plan;ler  t   8,5:«.W 

Rowland  A.  Kobbins*   12,043.31 

Class  \V. — Wood  and  willow  ware: 

Willi.'im  R.  Thoin]ison*   453.35 

liowland  A.  Ivobbiiis   487.90 

No.  1,  Miseellaneous,  provender: 

John  Moonan*   2,346.00 

Kd.A.  Shipnian   2,669.00 

Williams  A:  Rickerson   2,369.50 

Rowhiml  A.  Koi>biiis   3,133.09 

No.    — Mi^<*ellaiuM)Us,  .sundries: 

K.  15.  H(>si.T   171.09 

Jv<»wland  A.  KrddMns"   15&u80 


Sv1u'(1hIc  of  propoiiiilx  for  siipplitft  for  nary-yard,  XorfoJK%  Pa.,  received  hif  Bureau  of  Pro- 
V  it  ions  and  Clvthiiifjy  umhr  advertisenient  dated  July  I,  1887. 


Class  A. — Klectri(r  apparatus: 

George  L.  Nevillo*   |8i8B 

Cla.**s  A. — Fire  a]»paratus,  hos<i: 

(iuUa-perclia  and  Kubbor  Manufacturing  Company*   2,799.90 

(Jarein,  Mosrlry  &  IJoehmert   2,580.80 

Aujericjin  Fire  Hose  Manulactnring  Company   3,694.80 

Renter  it  Mallorvt   3,»fi.G0 

Mayer  iX:  Co  . . .  /   8, 937.00 

K.  V.  White  Su  Co   3,118.55 

Melville  Linds;iyt   2,938^00 

Powland  A.  Pobl)i»'«i   3,017.80 


*  Contract  awanled.  t\o  bid  for  fuel  class,  tlDformaL 
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CIu8  B.— Brnslies : 

William  A.  Thoiupson   $1, 101. 10 

M»yer&Co   1,307.65 

George  L.  Neville.   937. 02 

E.  J.  Qriflath  &  Co   1,044.34 

Bowland  A.  Bobbins*   750.73 

Clus  B. — Bnildiog  material : 

A.  A.  McCoUough*   4. 123. 80 

Mayer  &  Co   5,282  85 

George  L.  Neville   5, 247. 3:) 

Claw  C.-— Chemicals  and  drngs: 

W.  B.  Price  Manufacturing  Company*   6, 155. 55 

Mayer  4&  Co   7,753.80 

Lawrence  &  Co   6, 5i>4. 15 

George  L.  Neville   7, 136. 09 

Class  C. — Cordage: 

Mayer  &  Co   35.00 

George  L.  Neville*   30. 00 

E.  V.  White  <&  Co   40. 00 

Rowland  A.  Bobbins   48. 00 

Class  D. — Dry  goofls : 

Umstadter  &,  Myers   353. 10 

Mayer  &  Co   605.10 

George  L.  Neville"   334. 95 

Bowland  A.  Bobbins   341. 61 

Class  P.— Boiler  tittings : 

E.  V.  White  &  Co.*   407. 57 

Class  P,  I.— Fuel : 

A.  A.  McCnllongh*   2, 296. 75 

W.  6l  J.  Parker   2, 353. 60 

David  S.  Wells   2, 858. 50 

David  Duncan  &  Kon   2, 826. 96 

Cltss  P,  2.— Fuel : 

A.  A.  McCu Hough   5, 120. 00 

George  W.  Taylor  &  Co   4, 577. 50 

W.  &  J.  Parker   5, 575. 00 

William  Lamb  <&  Co.*   4. 435. 00 

David  Duncan     Sou   5. 215. 00 

Class  P.  3.— Put  l: 

A.  A.  McCuUough   ,^)S9. 50 

Mayer  &  Co   5r)0.20 

George  L.  Neville*   432. 10 

E.  V.  White  &  Co   ,550. 20 

A.  n.  Lindsay   589.50 

Class  P,  4.— Puel: 

A.  A.  McCulIough   122. 50 

J.  W.  Oast  &  Bro*   113.75 

George  L.  Neville   122. 50 

A.  H.  Lindsay   13^.25 

Class  P. — Furniture,  galley  and  kitchtMi: 

F.  T.  Witte  Hardware  Company*   1 , 031 . 52 

E.  J.  Grifllth  &  Co   1,2G5.40 

Class  P.— Furniture,  house: 

E.  J.  Gritlith  &  Co.*   404. 20 

Class  P.— Furniture,  table: 

George  L.  Ne v  i  1  Ic*   270. 24 

Class  I. — MatluMuatioal  iustrunieuts: 

Mayer  &  Co.*   427.00 

Class  L. — Lamps  and  lanterns: 

Bonier      Co.t   239.40 

Mav*  r&  Co   1,8^I3.(M) 

Wiilium  Porter's  Sons*   1, 137. 92 

Class  L— Leather,  rubber,  and  bilting: 

Maver&Co   1,822. 2,% 

George  L.  Novillo*   1 .  H13. 00 

8toven8<m  Bros.  A-  Co.t   l,G22.hO 

Class  L. — Lumber  and  tinilxT: 

A.  A.  McCulIough   15. 49l>.  77 

'Joseph  W.  Duryeo   16,^97.70 


•  Contr.'M't  awanlcd.  t  Inlbmial. 
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Class  L. — Ijiiiiiher  uml  timber — Coiitinned. 

J.  W.  Gnskill  &  Sons   ^20. 794.45 

George  L.  Neville*   14,570.10 

Cbiss  M.— Machinery  and  machiue  tools: 

C.  Forsaitb  Macliiue  Compauy"   1, OTi 

George  L.  Neville  r   l,4l*7.*JU 

Class  M.—Metalm 

M  ay  er  &  C  o   r»,  1)7 1 . 75 

George  L.  Neville*   5. 

Rowland  A.  Robbins   7, 177. 4U 

Class  N.— Naval  stores : 

Mayer  &  Co   6J3.75 

George  L.  Neville*   ilM-i") 

Class  O.— Oils,  t'te: 

Brooks  Oil  Conipanv  

livvd.  Hall     Ilewletf   a.7ft^o7 

Renter  &  Malloryt   3,  Aid 

Mav«T  &  (Jo. ...   007. l»5 

Manhattan  Oil  Company     2.««:).W) 

(irorno  L.  Nijville   :;,lho.4;"i 

.St<*von.son  Bros.  &  Co.t   3,251.(ji) 

Class  P. — (Jas  and  steam  pipe : 

hVnter  &  Malloryt   l,7i?.44 

MavrrtV  Co.*   1,795.92 

C^Mirgn  L.  Neville   1. 88(5.59 

Class  S. — Ship  ebaudlerv  : 

Geor-e  L.  Neville  .  .*   3, 911.  (»• 

Rowland  A.  Robbins*   2,402.20 

Class  S.— Small  stores: 

Mayer  &  Co   321.60 

(ieorgo  L.  Neville   344.53 

K.  V.  White     (!o   291. ?2 

Rowland  A.  K*obbins*   266.61 

Class  S. — Engineers'  Knpi)lies: 

.7.  A.  Kimtrich  &  Co   1,  eTT.iw 

Maver&Co   l,ft^4.£i 

Rowland  A.  Robbius"   1,404.07 

Class  »S. — rinmbcrs'  snpplies: 

Mavor  A  Co   461.c« 

Rowland  A.  Robbins*   lEii3.50 

(Mass  T. — Tools  and  hardware: 

MavrrArCof   60.00 

Grorgo  L.  Neville   3,  BR 90 

E.  J.  (Jriibth      Co.*   2,900.97 

Class  \V. — Wo<Klen  and  willow  ware : 

William  A.  Thomj)son   536.50 

Mayer  &  Co   S19.35 

(Joorgi*  L.  Neville   at)0.25 

E.  J.  (Jrillith  iV.  C«»*   533.50 

I.N)wlan(l  A.  Robbins   667.00 

Misj-ellniietMis,  No.  1. — rrovendca*: 

A.  A.  M(('n]longh   1,284.25 

Evjms,  liiirwell      Tazw<'ll*   1,125.20 

A.  11.  Lindsay   1,137.30 

Miscellaneous,  No.  '2. — Harness  and  lil tings: 

Maver  iV  Co.  -   7. 50 

(;rorge  E.  Neville   10.00 

]Misrrllan»Mnis,  No.  :».--M{itehes,  soap,  etc: 

W.  A:.  J.  Vixvkvi-   46.54 

MayeriVCo   101.90 

<i«'opre  E.  Nrville   61.42 

i;(»wiaml  A.  J^^bbins   48.86 

Special.  No.  1 .—  ( )ysrer  shells  : 

A.  A.  MeCnlUini^h"   412.50 

J.  W.  <  )asi  4.V^  I'no   600.00 

(ieorgc  E.  Neville   562.50 

A.  11.  Lindr^.'iy   600.00 

Special,  No.  "J. — Machim  i  v  an<l  maehint^  tools : 

(ieorge  E.  Neville"..:   ITROO 


■  Contract  award(Ml.  f  luformal. 
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8i>ocia1,  No.  X — r<>uiidry-cupola  aud  brick: 

Renter  tS:  Mallorvt   $578. 00 

J.  A.  Enicrich  &  Co.*   680.00 

Special,  No.  4. — Steol  cHch: 

George  L.  Neville*   IW.OO 

ScluduU  of  proponala  for  aupplks  for  nary-yard,  Boston,  rcctircd  hy  Bureau  of  Prorit- 
ions  and  Clothintj,-  under  advert mvient  dated  July  1,  'l8b7. 

Cla«i8  A. — Fire  ai>paratiis  and  hose: 

Giitta-percba  aTi<l  Rubber  Maiiufactnriug  Coinpauj'*   $.55.00 

AiDerican  Fire  IIoso  Manufacturing  Company   6:^.75 

SteveuHou,  Brother  d-  Cot   IK). 00 

C]a88  B.— Brushes : 

George  L.  Neville*   08. 00 

ClaKe  C. — Chemicals,  drugs,  etc. : 

W.  B.  Price  Manufacturing  Company*   382.00 

Class  F. — Fittings,  boiler,  etc. : 

George  L  Neville*   76.45 

Class  F.-Fuol,  I ; 

l.E.I^wis&  Cot   l,.^!!.^ 

C.A.CaniplM'll   11,175.75 

Dav  id  S.  Wei  Is   1 1 ,  ir>8.  ()0 

David  Duncan  &  Sou*   ll,a;>5.90 

Class  F. -Fuel. -2: 

C.  A.  Campbell   4, 1*20. 80 

Davi<l  Duncan  &  Son*   p*r>8. 

Class  L. — Lumber  and  timber: 

George  A.  Hammond*   1, 000. 50 

Class  M.— Metals: 

(loorge  L.  Xevil.e*   1X50. 00 

Class  O.— Oils,  etc. : 

BrcM>ksOil  (Company   498.82 

Reed,  Hall      Hewlett   .M7. 72 

Manhattan  Oil  Comi>any'   489.82 

Stevenwui,  Brother  A-  ()t»t   GU3.C0 

Class  S. — Engineer's  8up|)li<'s: 

Stevenson,  Brother  it  Co.  t   8  00 

Class  \V. — \V<umI  iind  willow  ware: 

J«»hn  Mullett*   14.00 

Class  Miscellaneous,  No.  1 : 

John  MuUett"   1,589.00 

Class  Miscellaneous,  No.  W : 

John  Mullett*   7.80 

iSi'lednh  of  propoHultt  for  nupjtlliH  for  nary-yard,  Portsmouth,  .V.  //.,  rect  ired  hy  Bureau 
of  ProrinioHM  and  (  toihiny,  under  adrertim'tnent  data!  July  1,  \t^ff7. 

ChiKs  A. — Fire  a)>paratus.  h<we,  etc. : 

(iutta-percha  aud  Rubber  Manufacturing  Company*   $108. 2(i 

Ruler  A'  Cotton   112.78 

John  Swann  A:  Co   liiiK  iH\ 

American  Fire-hose  Comiiany   144. 7t> 

R.  A.  Hobbins   128.  .^)0 

Class  B.— BruMlies: 

Ri«h  r  A  Cotton*   IIKI.  18 

(ieorge  L.  Neville   2:M).  92 

ClasN  B. — Building  material : 

Rider  A  Cotton*   7(15.53 

ClasH  C — Chemicals,  drugs,  «'tc. : 

William  B.  Price  Mauufactui iug  Company*   1,298.03 

William  Ward  A  Sont   1,415.52 

Class  C. — ('onlage: 

Rider  A.  Cotton   5.00 

John  Swann  A  Co*   3.70 

Class  D.— Dry  goods  : 

Rider  A  Cotton*   1(50.70 


*Contract  awarded.  t  Informal. 
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ClasH  E.—Ship  and  boat  cqiiipmeutH : 

Rider  &  Cottou   $187. 50 

John  Swaini  &  Co*   14'kW 

Z.  D'.  Ciilnian   ItiO.OO 

Ocorgo  L.  Neville   'MiAV 

K.  A.  KobbinH   270.  tn> 

Class  F.— Boiler  littiogH,  etc.: 

Rider  &  Cotton*  ,   279. 7:t 

John  Swann  &  Co   :K»2.T1 

Class  F.— House  furniture: 

Kidorife  Cotton*  -   111.50 

Class  F.— Fuel,  1: 

Davids.  Wells   7,99^.(ni 

K.  F.  Sise  &  Co   9,5I7.rti 

J.  Albert  Walker   H,rii"i,<hi 

David  Duncan  <fe  Son*  ...1   7,9J<5.0<i 

Class  F.— Fuel,  2 : 

K.  F.  Sise  «fcCo   3,773.1X1 

J .  Al  bert  Wal  ker   :i,  1  fiO.  nO 

David  Duncan  &  Son*   2, 744. 

('lass  F.— Fuel,  : 

Rider  &  Cotton   224.00 

John  Swann  &  Co*   94.  uO 

Class  F.— Fuel,  4: 

Rider  &  Cotton   60.00 

rieor^eA.  llaniniond   4ri.(«J 

J.  Albert  Walker*   40.00 

Class  I. — Measurinj^  instruments  and appanitus,  etc.: 

Rider  &  Cotton*   a3.73 

John  Swann  &  Co   34.<j0 

Class  L. — Lamps  and  lanterns: 

Rider  &  Cotton*   4*i90 

Class  L.— Leather,  rubber,  and  belting: 

Rider  it  Cotton   1,  L'lO.SU 

George  L.  Neville*   9ef0.iiO 

Class  1j. — Lnmber  and  timber: 

(Jeorge  A.  Hammond   5,633.00 

Joseph  W.  Duryec   4,696.ri0 

J.  W.  Oaskell  «fc  Sons*   4,311.90 

Class  M. — Machinery  ami  maehiuo  tools: 

S.  C.  F<>r.'-aith  Maehin<?  Company*   882. ft) 

RidtT  &  Cotton   974.00 

Class  M.— Metals: 

.   Rider  &  Col  ton*  ,   2,711. 11 

New  York  Smelting  and  lletiuing  Company  t   857.50 

Class  N. — Naval  stores: 

LMder  iV,  Cotton   205. 50 

John  Swann  &  Co*   204.00 

Oeorge  L.  Neville   257.50 

Class  (). — Oils,  illuminants,  and  lubricants: 

Hrooks  Oil  Com])any   1,662.78 

K'eed,  Hall  &  Ib  \\l»'tt   1,616.60 

Iiider  «3t  Cotton   1,791.30 

lluckston,  I  lines  it  ('of   30.00 

M:inhattan  Oil  Company*   1,5HQ.2S 

Stt^vi-nson  brothers  A' Cot   1,90^^.60 

(Mass  v. — JMpe,  steam,  gas,  an<l  water: 

Kider  it  Cotton*   486.97 

N<'W  York  Smrlring  and  Ifelining  Com])any  t   56.12 

Class  r. — Provisions  : 

Iii«!er  iV  Cotton'   3.75 

Class  s. — Ship  chandlery: 

Ri(h^r  A  Cotton    ^.00 

James  W.  SoiMT*   167.52 

(H'orgr  L.  Xi  villo   300.75 

Chiss  S. — Kngineei's  supplies: 

Rider  A:  Cotton   909. 9g 

John  Swann  iV  C'o*   808.50 


*  Contract  awarded.  tlnformal. 


REPORT  OF  THE  SECRETARY  OP  THE  NAVY.  435 

Class  8.— Plumber's  sapplies : 

Rider  &  Cotton*  ^ ,  JlfiD.  80 

Class  T.—Tools  and  hardware : 

Rider  &  Cotton*   1, 52a.  70 

Jobu  Swann  &  Co   1 , 54 1. 

Class  W. — Wood  and  willow  ware : 

Rider  &  Cotton*   50. 75 

Class  Miscellaneous. — No.  1 : 

George  A.  Hammond*   2, 018. 45 

KImer  £.  Langtont   677. 50 

Class  Miscellaneous.~No.  2: 

Rider  &  Cotton*   90.50 


SvheduJe  of  proposals  for  suppUea  for  navy-yard,  Washington,  D,  C,  received  by  liiircau 
of  Provisions  and  Clothing^  under  advertisement  dated  July  1,  IS.*^. 

Class  B.— Brushes : 

George  L.  Neville*   $104. 40 

Daniel  8banahan   201. 48 

Class  B.— Building  material : 

George  L.  Neville*   500.00 

Class  C— Canvas : 

Ooorge  L.  Neville   312. 00 

R.  A.  Robbins*   2<>1. 00 

Class  C— Cheniiciils,  drugs,  etc. : 

W.  B.  Price  Manufacturing  Company*   :W8.65 

Z.  1>.  Oilman   40J5.4(i 

Daniel  Shaualian   3t55. 05 

Clatw  C— Cordage : 

Ctforge  L.  Neville*   10,00 

Class  D. — Dry  goods : 

George  L.  Neville   78. 00 

R.  A.  Robbins*   54. 30 

Class  F. — Fuel,  1 : 

David  S.  Weils   .2,588.00 

Johnson  Brothers   2,344.95 

Duvid  Duncan  A:  Son   2,571.15 

John  Miller*  #   2.217.80 

Class  F.— Fuel,  2: 

Johnson  Broi  hrrs*   1 , 930. 1 1 

Gilmor  Meredith  &  Co   2,t)00. 81 

David  Duucan  &  Son   2,311.89 

John  Millrr   2,278.00 

Class  F.— Fuel,  3: 

John  F.  Clarke  t   :M).  10 

Johnson  Brothrrs*   274.50 

Class  F.— Fuel,  4: 

.lohuson  Brothers*   tW7. 12 

Gt  orge  L.  Noville   1,42H.(M) 

John  Miller   714.  OU 

Class  L. — Leather,  rubber  and  belting: 

S.  C.  Forsalth  Machine  (Jonipany   1,014. 15 

(farcin,  Mosi«lev  it  Boelnnrrt   9^2.04 

<;<*orge  L.  Novillo   1, 11H..'>1» 

Stevi-nson  Brothers  &  Cot   1,554. 13 

J.  B.  Kendall   l,mjrj 

K.  A.  Robbins*   ^72.  <;i 

Class  L. — Lumber  and  tiiiiluT  : 

Joseph  W.  Duryt'c    7,  <Mi5. 47 

J.  W.  (Jaskell  i  Sons*   <».  441. 14 

John  Milh'r   7,013.40 

Class  M. — Marhinrry  and  niadiine  tools: 

8.  C.  Forsaith  Machint?  Company*   r»0l.  30 

Class  M.— Metals: 

J.  B.  K«  ndair   5, W 

R.  A.  Robbins   5,040.66 


"  Contract  awarded.  t  Informal. 
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Cljiss  N.— Naval  stores : 

Z.  D.  Oilman  (by  lot)*   fSlSO 

Georgo  L.  Neville   36.00 

R.  O.  Edmouston   35. 10 

Daniel  Shanalian   36.00 

R.  A.Ilobbins   34.80 

Class  O. — Oils,  illuminants,  and  lubricants: 

Brooks  Oil  Conix)any*   984.05 

Reed,  Hall  &  Hewlett   1,003.16 

Buckston,  HincH  &  Cot   SR'.88 

Mauhattftn  Oil  Company   1,001.88 

Run  ter  &  Mallory  t   1, 214. 06 

Z.  D.  Oilman   1.015.80 

Stevenson  Brothers  &  Cot   1, 106. 98 

R.  O.  Edmonston   1, 055. 95 

Daniel  Shanahan   984.86 

R.  A.  Robbins   1, 036. 88 

Class  P. — Pipe,  steam, gas,  and  water: 

T.  Sonierville  &  Sons*  -   219.25 

R.  A.  Robbins   408.06 

Class  P. — Provisions: 

R.  O.  Edmonston*   46,33 

Class  S. — Ship  chandlery  : 

Oi'orjro  L.  Neville   8,00 

R.  A.  Robbins*   5.6O 

Class  S. — Small  stores : 

Ooorge  L.  Neville   44.80 

Stevenson  Brothers  &Cot   3100 

R.  O.  Edmonston   3L68 

R.  A.  Robbins  *   29. 94 

Class  S. — Stationery,  1 : 

John  Wanamaker   6,934.13 

li.  A.  Robbins*   6,820.11 

Class.S. — Stationery,  2 : 

John  Wanamaker*   1,881.86 

R.  A.  Robbins   1,885.49 

Class  »S.— Stationery,  3 : 

Job  11  Wana  maker  *  ^   1^  351. 97 

Class  S. — Stationi-ry,  4  : 

John  AVanamaiter   577.14 

R.  A.  Robbins  *   511.84 

Class  S.  — Stationery,  fi : 

John  Wanamaker   6,548.86 

R.  A.  Robbins  *   187.89 

Class  S. — En^inetTs'  supplirs: 

J.  A .  K  mc'  i  eh  iX:  Co   1  759  40 

J.  B.  Kendall*   1,668.38 

U.  ().  Kdinoust^)nt   170.63 

Class  S. — Plumbers'  supplies : 

T.  SoiiKTvillo  &  Sons*   96.42 

Class  \V. — Wood  and  willow  ware: 

(icorj^o  L.  NoviUr   4IS.OO 

K.  ().  Kdnionstoii*   88.00 

Class  AIis(:rllaM«M)us,  \o.  1. — Provender: 

Myers  tV:.  L()vin«r  *   1^  106120 

CMa^s  Misecllaueous.  No.  W. — Matches  an<l  soap  : 

1\.  O.  Kdnionston*   15.60 


Schvdnlrof  }n'n}K}HuU  for  Ntipplics  for  mivy-i/ardf  League  Island,  received  BuntM^ 
Provision  s  ami  Cloth  in//,  undrr  advertisement  dated  July  1,  1887. 

Class  A.  —  Fir«?  apparatus  and  Imsr  : 

(Jiitta-perrlia  Rubber  ami  Manufacturing  Company   §99.20 

Ann  ricau  I'ire-hosr  Manui'ai  turin*;  Companv  1   96100 

(ieorjie  J..  Neville  t  1   82.00 

Sti'vi  nson  Uros.  A.  Co-   STQLOO 

K*.  A.  Robbins   q^qO 


"  Cont  ract  awarded.  f  Informal. 
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CIm8  B.— Brashes : 

Roller  &  Shoemaker   $09. 00 

Charles  J.  Field   79.80 

George  L.  Neville  t   C7. 80 

Class  B. — Building  material : 

PmilJ.  Field   16.40 

Roller  &  Shoemaker   !(».  fiO 

Charles  J.  Field  t   14.60 

George  L.  Neville   26. 00 

Class  Cy  1.— Canvas: 

George  L.  Neville  t     30. 00 

Class  C,  2. — Chemicals  and  drugs : 

Roller  &.  Shoemaker  t   42. 50 

George  L.  Neville   6:^.  00 

Class  C,  3. — Cordage : 

Charles  J.  Field  t   3.00 

George  L.  Neville   15. 00 

Class  D. — Dry  goods : 

George  L*.  Neville  t   60. 00 

Class  F.-Fuel : 

David  S.Wells   3,194.00 

David  Duncan  &  Sou  ♦   3, 178. 30 

Class  I. — luHtrunicntH  and  apparatus,  mathematical  and  philosophical : 

Paul  J.  Field   8.40 

Charles  J.  Field  t   7.40 

George  L.Xuvilhj   l5>.00 

R.A.Robbin»   8.40 

Class  L,  1. — Lamps  and  lanterns :  ^ 

Paul  J.Fioldt   8.75 

George  L.  Neville   28. 80 

Class  L,  2.— Leather,  rubber,  aud  belting : 

George  L.  Neville  t   20. 00 

ClaHS  L,  3.— Lumber  and  timber : 

Elian  Pohlt  ■  978.00 

J.  W.  Gankill  &  Sons   1, 0:W.  80 

Class  O.— Oils,  etc.: 

Hrookn  Oil  Conipanv  t   95. 70 

Paul  .J.  Field  1   1(K3.  50 

riiarles  K.  Smith  &  Co  *   116.40 

Stevenson  Bros.  &Co*   15(i.  (K) 

K.A.  Kobbins   115.50 

ClaKS  S,  1.— Small  stores: 

George  L.  Neville  t   3.00 

Class  S,  2. — F^^ngineerV  supidies  : 

PaulJ.  Field   2.50 

Charles  J.  Field  t   1.20 

Stevenson  Bros.      Co.  *   4.50 

Class     3. — Plnmber«'  su'iplies  : 

Charle.H.I.rieldt..-.!   12.24 

Class T. — TooIm  and  banlwart^: 

Paul  J.  Field   313.10 

Charles  .1.  Field  t   237.94 

Class  W. — Wood  ainl  willow  ware  : 

PaulJ.  Field   :W.50 

Charles  .1.  Field  t   i:{.85 

<;eorge  L.  Neville   12.00 

Mitieellani'ons,  No.  1  : 

Robert  MeKnight      Sons  t   767.50 

Paul  J.  Field   900.40 

Williani  Brown-     721. <>0 

SchfdiiJe  of  propoHiOs  for  RvpplivH  for  narii-yard,  I\Hsacohi,  r*crircd  bif  Uurvau  of  Pro- 
nsionH  and  Clothing,  undtr  adrirtim  mt  iit  dattd  .Inhj  1,  1H"'7. 

Class  B. — Brushes : 

Jeremiah  O'Neal   $60.42 

McKenzie.  Oerting  &  Co   67.80 

Frederiek  Bauert   53.97 


'  Proposal  informal.  t  Contract  awardeil. 
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C 1  ass  rusUeB— Couti n mul. 

A vciy  ifc.  \V(H»U'()lk   10 

H<'urv  Horsti-T  «feCo   i^K<* 

K.A.'lJobhins  

Class  C — ChcMiiicals  aud  driigB : 

Joiviiiiah  O'Neal   ^jO:^-^;] 

McKcuzio,  Ocrtiiig  &  Company  "   '>»  ,').  r»:»^ 

Fn-aerittk  Bauer  ,   i"^4<'- 

Will.  H.  Price  Manufacturing  Company  t   Ml. in* 

A v«;rv  &  Woolfolk   r»y4. 7.". 

Ilriirv  ITorster  iS.-  Co   «»1.7U 

K.  A.LN>l)l>in8   lS4.*Ai 

Class  1). — Drv  goods: 

Jeremiah  O'Neal  

Mclvonzie,  Oerting <fc  Cot   ^^^-^'^^ 

Avt  rv  A-  Woolfolk   44.  lU 

K.  A."  Rohl.ins   33.20 

Class  F. — rittin^s,  boiler  andongino: 

JenMiiiali  O'Nealt   e^l.jX' 

Mrlvenzie,  Oortiug  &,Co   i!.' 

Frrdeiick  Bauer   U^.S} 

Avery  &  Woolfolk   104.ln'> 

1{.  A.  Robbins   194.  IM 

Class  lo. — LsnnpH  aud  lanterns : 

Jen  iniah  0'X«'al   46.3i» 

MeKonzic.  Oerting  &  Cot   38.7m 

Averv  ifc  Woolfolk   43.7U 

Henry  Horster  »fc  Co   79.  Ou 

Class  L. — Lum])er  and  timber: 

Jert?miah  O'Neal   41-i.  ("l 

McKenzio,  Oerting  &  Co   3-??*.  <N1 

Frederick  Bauer  t   'SS.K  tN» 

11  envy  Horsier  &  Co   4r»l.riii 

Class  M. — Metals: 

Jeremiah  O'xNeal   7-2, 10 

McKenzie,  Oerting  &.  Cot   W. IN» 

Frederick  Bauer   «i2.tM 

Averv  it  Woolfolk   tW.OH 

Henry  Horster  4fc  Co   76. UO 

n.  A.'Kobbins   67. -.V 

Class  N. — Naval  stores: 

Jeremiah  OWeal   48.110 

Melveiizie.  Ot;rting«t  Cot   47.40 

Frederick  Bauer   49.^0 

Avery  Sl  Woolfolk   4H.  0<» 

Henry  Horster  &  Co  

K.  A.'Kobbins   60.00 

ChissO.— Oils,  etc.: 

Brooks  Oil  Company   3(w.70 

Jeremiah  O'Neal...*.   446. W 

McKenzie.  Oerting  &  Co   3j!J!.»?7| 

Frederick  Bauer     410.  W 

Avery  &  Woollolk   3«lo0 

llenrv  HorKter  &.  Co   4:i>.(^l 

ManhattJMi  OiU'onipany  t    349. fiO 

12.  A.  Kobbins   460.r.0 

Class  T. — Tools  and  hanlware: 

Jeremiiih  U'Nenl   110.01 

McKenzie,  Oerting  ^  Co   64.44| 

Frederick  Banert   r>4.43 

Avery     Woolfolk   GiXAS 

Henrv  Horster  it  Co   U3.70 

II.  A.  Iiobbins  ^   aM.t>2 

ClasM  W. — Woo<l  and  \villo\v  wan;: 

Jeremiah  (/Neal   9.00 

McKenzie,  Oerling  Sl  Co   ll.ffi 

I'refU  rick  Baurr   9.00 

Av.  ry  A-  Wo(>irolk  M  :   9.00 

Henrv  Hnrhter  iV  (!o   9.75 

K.  A.  lJobbins....   11.10 


*  Decided  by  lot.  ^Contract  awarded. 
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MiscfsllaneoaB : 

Jeremiah  O'Neul   $827.  .Vi 

McKeiiziu,  Oert  iiig  &  Co  *   693. 95 

Frederick  Baner   741. 24 

Henry  Hon*ter  &  Co   750. 26 

Schedule  of  proposaU  for  supplies  for  United  States  Torpedo  Station,  ynrportf  received  by 
Bureau  of  Provisions  and  Clothing  under  adrertisenient  dated  July  1,  1887. 

Class  F,  1.— Fuel: 

David  S.  Wells   J4,  G92. 20 

Gardiner  B.  Reynolds  &  Co*   4, 3^7. 50 

David  Dnijcan  «&  Son   4,640.30 

ClassF,  2.— Fuel: 

Ganliner  B.  Reynolds  &  Co*   60. 00 

David  Duncan  &  Son   65. 00 

Class  O.— Oils  and  illuiniuauts: 

Brooks  Oil  Company   165. 00 

Reed,  Hall  &  Hewlett*   117. 00 

Manhattan  Oil  Company   15().00 

StevensoD  Bros.  &  Cot   212. 00 

Class  T.— Tools  and  hardware : 

Jamea  W.  Soper*     51.81 

George  L.  Neville   90.50 

Sdiedule  of  proposals  for  supplies  for  Unitid  Stat(s  Xara!  Academy,  received  by  Bureau 
oj  Provisions  and  Clothiny,  under  adrtrlisemnit  dated  July  1,  lbd7. 

Class  A,  l.-«Fire  apparatus,  him%  etc: 

Gutta-percha  and  Rubber  Miinnlactnrin»r  Company   $149.50 

Amcricuu  Fire  How^  Manut'actuiinK  Company  •..-1   142,00 

Stevenson  Bros.  &  Co  t  1   195. 00 

R.  A.  Robbins   147.20 

Class  A,  2. — ApparatUH  and  materialH,  pbotoi^rapbic : 

Z.  D.  Oilman*   90.90 

Class  B,  1. — BruHhcN: 

R.  A.  Robbins  *   3.90 

Class  B,  2. — Building  material : 

R.  A.  R<»bbin8*   53.50 

Class  C. — Chemicals  and  drn^s: 

Z.  D.  Oilman^   224.09 

Class  F,  1.— Fuel: 

Joseph  S.  M.  Basil*   1, 400. 25 

Davids.  Widls   1,71KJ.00 

Class  F.,2-FuH: 

Jos<iih  S.  M.  Basil :   20.'>.  00 

West  Virginia  Central  and  PittHbiir«^h  Railroad  Company   11.  ef  10. 00 

Gilmor  Meredith  iV  Co*   11, 147.00 

David  Duncan  A  Son   U.blO.OO 

Class  I. — Instniments  and  apparatus,  mathematical  and  ]ilii]oso]diical : 

Riehl<^  Brothers!   IH.OO 

R.  A.  Robbins'    :!4.95 

Class  L. — Leathi'r,  rubber,  and  belling: 

Stevenson  H r« >m.  &,  C » >  t   4 . 55 

R.  A.  Robbins-   4.20 

Class  M.— Metals: 

R.  A.  Robbins*   213.15 

Class  O.— Oils,  etc.: 

Brooks  Oil  C<unpanv   161. 80 

Renter  &  Mallory -r"   204. 50 

Manhattan  Oil  C(mipanv"   !."»:{. rt5 

Stevenson  Bros.  &  Cot*   .50 

R.  A.  Robbins   1.S7.25 

Class  S,  1.— Small  stores: 

Z.  D.  Oilman   1.73 

Stevenson  Bros.  &  Cot   1. 75 

R.  A.  Robbins*   1.60 


*  Contract  awarded.         t  Pro]iosal  inffirmal.         ;  I'or  jiart  of  class. 
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Class  S,  '2.— En;;i liners'  siii)[>rn.s  : 

R.  A.  Robhiiis*   t9.l» 

Class  W. — Wood  and  willow  ware: 

R.  A.  Robbin.s*   11.7r» 

Miwellnin'oiis: 

R.  A.  Robhiiis*   3.7fi 


Schedule  of  prtqwsalH  for  supplies  for  nary-ifard^  Marc.  Island^  receired  by  Bureau  of  Fro- 
ritfiouH  and  (  loth'nifjj  under  advcrtiwment  dated  July  1,  Ic^. 

ClasH  A.— I'iro  ji])paratim,  hose  : 

Albert  Galliitin*   $I,97?.3l 

Eureka  rire-liost' Comi>aiiy   3,U35.75 

Diiiihaiii,  (.'anij;an  «V  Co   3,3'>.  lu 

(riitta-piTciia  and  Riibbt-r  Maniitactuiing  Company   2,075.4(1 

Class  ]{,  1. — Hruslu'.s: 

Lake  A:  C<»   l,2l>l.31 

Vatt'8&  Co*   671.34 

Class  H,      Hiiildin«;  mali-rial: 

A.  Powtill   83,a'i7.55 

James  MeCuddt-n*   20, 341. CO 

Aden  IJros   22,655.«0 

ClasH  C,  1. — Canvas: 

Lake     Co*   409.84 

Class  C,  2. — Clieniit  als  and  dnijjjs  : 

Lake  &  Co   3,473.1? 

Yates  A:  Co*   3,436.W 

Class  C,    — Cordage: 

Lake  &  Cot   2.00 

James  (;ialln])     Cot   .fi 

Class  F,  1. — l''ittin;;s,  boiler  andon;;ine: 

Albert  (Jallatin   3.146.45 

Dunham,  (,'arri;;an  &  Co*   3,066.51 

Class  F,  "J.— Furniture,  <;allev  and  kitchen: 

Lake  iN:  Co*   487.14 

Class  F,  :>. — Furniture,  bouse: 

Lake     Co*   530.20 

Class  F,  4.  — Fuel: 

James  MeCudden*   6,ii05.00 

Aden  IJn»s   6,520.00 

Class  F,    —  Fut'l: 

James  MeCudden*   18,494.00 

A«len  JJros   18,584.00 

Class  F,  (). — Fuel: 

James  MeCudden"   136.00 

Adeu  15ros   170.00 

Class  F,  7.— Fuel: 

James  Me(^udden   1.1W.O0 

Aden  ]\vo>*   l,16a.00 

Class  I.- -Instruments  and  ai)i>aratus,  nnithenuitieal  and  philosophical : 

AllM-rt  (;allatin*   K7.03 

Dunliiim.  Cani.i;au  iV  C»i   39&10 

(■lass  I.,  1. — Lamps  ;Mid  laulerns: 

William  I'ortei's  J^ons   78129 

Yates  A  Co^   378.80 

Class  L,    — LeatluT,  ruMier,  and  beltini': 

Albert  (lall.'itin   9.141.n 

S.  II.  Frank  A  Co   *^,74ieO 

Jam.'.s  (Jallu).     Co  "   1.SI9L05 

A.  ().  Cook  A  Sou-   l,413.a 

Class  L.  '.\. — Lumliri- ;mm1  timber: 

CcTitiMl  Calil'.u  iiia  Lumber  (-ompanv  t   80,775.39 

A.  l  ow.  11   S4.5n.00 

Jam.-s  M.-CuddiMi'   SM,305lOS 

(.'^.ass  M.  1. — MM«  liiii(  !  \  a'nl  macbine  io(ds: 

1  )uuli.'im.  CairinMM      Co*  ,   973^05 


"  Contract  awarded.  t  Proposal  informid. 


BEPOBT  OF  THE  SECRETARY  OF  THE  NAVY. 


441 


ClassM,  2.— Metals  : 

Albert  Gallatin   §8, 420.  Oa 

Thomas  H  Sclby  &  Co   8, 542. 95 

George  W.  Gibbs  &  Co*   8,  im.  15 

DoDham,  Carrigan  &  Co   8, 5:^4. 64 

Class  N.— Naval  stores : 

Lake<SbCo   455.48 

Whittier,  Fuller  &  Co   390.  K) 

James  Gallup  &  Co*   ;J8t<.  'M 

Yates  &  Co   459.  b7 

Aden  Bros   550. 00 

Class  O.— Oils,  etc. : 

Brooks  Oil  Company*    3,991.93 

Lake  &  Co   4,ll().>i7 

Manhattan  Oil  Company   4, 0G2. 05 

Arctic  Oi  I  Workst   3. 751 . 07 

Reed,  Hall  &  Hewlett   4, 112. 62 

Cla^s  P,  I. — Pipe,  steam,  gas,  water,  etc. : 

Albert  Gallatin*   ^,  874. 54 

AbnerDoblo   3,407.10 

Dunham,  Carrigan  &  Co   3, 025. 49 

Class  P,  2.— Provisions : 

James  Gallup  <fe  Co*   IG.  50 

Class  8,  1.— Ship  chandlery : 

Lake  &  Co   1,336.25 

James  Gallup  «fe  Co*   715. 86 

R.A.  UobbiuH   1,105.18 

Class  8,  2. — Small  stores : 

Lake  &  Co   78. 13 

Jaui«*H  Gallup  &  Co"   59. 55 

K.A.  Robbius   76.10 

Class S,  3. — EnginetTs*  supplies  : 

Albert  Gallatin*    2,351.72 

Dunham,  Carrigan  »tCo   2,(i65. 10 

K.  A.  Robbius   2,807.30 

Class  S,  4. — PIuuiIkth*  supplies, : 

Dunham,  Carrigan  &  Co*   49.40 

Class  T. — Tools  and  hardware : 

AllMM  t  Gallatin"   3,109.64 

Dunliam.  Carrigan  &Co   3,  (kjO.  K> 

Class  W. — Wooden  and  willow  ware: 

Lake  &  Vo   453. 00 

James  Gallu])  &  Co"   344. 75 

Miscellaneous,  No.  1 : 

Lake  &  Co'    229.80 

Miscellaneous,  No.  2: 

A.  Powi'll   1,610.00 

James  McCuddon*   1, 595. 00 

Aden  Bros   1,610.00 

Si'httlule  of  propovalH  for/rr^h  prorinioHH  and  nary  bread  for  narif-yard,  fytuhingloiif  and 
Naral  Atadcnui,  Anuapoiin,  nrnndhu  liureau  of  Provhionn  and  (Uothimj^  und*r  ad- 
rirtisemrnt  datid  Jnh/  6,  l****?,  to  hr  dt  lUrrtd  daring  the  fincal  year  H.-'7-'i-?-<. 

Charles  K.  Lyni.ni  :  t 

I'resh  iM-rf,  ]KT  pound  J   $0.05 

Vegetablrs,  pi-r  poiiiuU   .<'2 

Joseph  (>.  Carroll  :  f 

Fn'jih  Imm'I',  per  jn»un<l  t   .05  • 

Wgetables,  per  jiound  t   .  0125 

Jackson  Brewi-r : 

rrt'>li  hret",  ])i'r  ])oiind  v   ,08 

Vegetables,  j)er  pound    .04 

Martin  M.Suiilli:  * 

Fresh  bread,  prr  pound^N    .035 

John  Kealy :  ' 

Fresh  l»eef,  prr  pound    .  0H25 

Vegetables,  per  pound  »S   .  027 


*  Contract  ;i warded.  t  Ti>  be  delivered  at,  Washington, 

t  Proposal  informal.  i  To  b*'  delivered  at  Aiinaixilis. 
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Srhedtde  of  proposaUfor  coffee  for  navy-yard,  Xew  York,  received  fty  Bureau  of  Prtmnou 
and  Clothing f  under  advertisement  dated  July  21,  1687. 


Coffee,  100,000  pounds,  per  pouud  : 

Joseph  J.  O'Donohoe,  ir   ^.2025 

Ed.  B.  Hosier  »09 

Tlnirber,  Whylund  &  Co.**  1997 


Schedule  of  proposals  for  ooaZ  for  training -stationf  Newport,  -K.  /.,  received  (jf  Bureau  of 
Provinions  and  Clothing,  vnder  advertisement  dated  July  21,  1887. 

ClieHtiiut  coal  (100  tons),  per  ton  : 

Gardiner  B.  Reynolds  &  Co.  •   f4.i« 

David  Duneuu  &  Son   4.% 

Brokon  W.  A.  coal  (1,300  tonn),  per  ton  : 

(rardincr  B.  Reynolds  &  Co.  *   4.6 

David  Duncan '&  Son   4.75 


Schedule  of  proposals  for  sundry  iiavy  supplies  for  navy-yard,  Mare  Island,  reoeivedkjf 
Bureau  of  Provisions  and  Clothing,  under  advertiscnient  dated  Julg  21,  1887. 

*J,000  pounds  corn  n^cal  (per  pound) : 

M.  I..  Kelly  

T.  II.  Dowiing  &.  Co.  •   .0369 

M.  E.  Ehrinan*fcCo   .037 

'^,000  pounds  oat  meal  (per  pound) : 

M.  L.  Kellv   .0585 

T.  H.  DowlinL'  &  Co   .(KH 

M.  E.  Ehrman  &  Co.  *   .(Bl 

:i,000  pounds  rice  (per  pound) : 

M.Ji.  Kellv   .0496 

M.  E.  Ebnnan  &  Co.  •   .015 

4,0U0  pounds  i)ickleH  (per  i^ound^ : 

M.I..  Kellv   .06 

T.lJ.Dowlin^r&Co   .058 

M.E.  Elirman&Co.*   .015 

^^ri.Ono  ]M)uiids  sugar  (per  pound) : 

M.L.  Kellv   .0645 

M.  E.  Khrinan  &  Co.  *   .068 

!2r>,000  jjoniids  coffee  (per  pound) : 

liOfgo  iV:  Mills   .SSS 

M.  L.  Kelly   .85 

T.  II.  Dowiing  *fc  Co   .SK 

M.  K.  Ehrnian  «fc  Co.  •   .835 

!2.()0(»  pounds  cannetl  tonuitoos: 

M.  L.  Kellv   .0475 

T.  II.  iWlingit  Co.*   .043 

M.  E.  Ehnnaii  «fc  Co   .05 

l.niin  ;;all()iis  Ix-ans  (per  gallon) : 

M.  L.  Kellv   .24 

M.  E,  Elir/nan  A:  C'o.*   .84 

niHi  i^jillnnM  molasses  (prr  gallon)  : 

M.  L.  Kelly''   .88 

M.  K.  Ehnnan  iV  Co   .30 

.-tM*  galhms  vinegar  (per  gallon): 

M.  L.  Kellv   .80 

T.  11.  Dowiing  iV  Co.  *   .16 

M.  E.  Elirniaii  iV  Co   .80 

;?,f;iin  pdinuls  luitier  (per  pound): 

M.  L.  Kelly.*...   .88 

M.  i:.  i:imiiaii  A  C«i   .865 

.^ji,^')!)  |M>mi(ls  S.  \\'.  soap  ( i»er  pound): 

(Hto  Luhu  A:  Co   .0191 

M.  E.  Kliruiau  A.  Co   .0|| 

Alia  St»ai)  C<uiipan\  *   .04 

*  Contract  awanled. 
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100  nie8s  kettles  (each)  : 

W.  W.  Moiitujxue  &  Co   JO.  90 

Horace  E.  WiUlerV   .76 

John  Browulio   .77 

100  mess  pans  (each) : 

W.  W.  Montague  &  Co.  *   .44 

Horace  E.  Wilder  

John  Browiilie   .r>0 

1,000  tin  pots  (each): 

W.  W.  Montajrne  &  Co   .11 

Horace  E.  Wilder   .(»y75 

John  Brownlie*   .09 

1,000  tin  pans  (each): 

Horace  E.  Wilder   .08 

John  Brownlie*   .045 

2,000  boxes  blacking  (i>or  box): 

T.  H.  Dowling  &.  Co.  •   .035 

M.  E.  Ehnnan  &  Co   .0:^75 

90,000  |N)undH  caudles  (per  pound) : 

If.  E.  Ehrmnn  &.  Co   .  1375 

Manhattan  Oil  Company   .  1*25 


Schedule  of  proponah  for  nartf  siipplicH  for  nartf-rard,  Ni'w  York,  rcceirtd  hy  Bureau  of 
I*roriHion8  and  Clothiiuj^  under  advert'memcnt  dated  July  ltii?rf. 


Laniber,  etc. : 

Georire  L.  Neville   $40, 7G'2. 24 

Joseph  W.  Durvee*   :W,  440. 75 

Le  w  is  H.  KoHs  t   919. 88 

EppingtT  &  Kussell  t   20, 2r>8.  (57 

Iron  Hpikos: 

Gr«»rge  L.  NVvilh'   1,591.  :U) 

P.  II.  MiXultv'   1.419.H6 

liichard  W.  c'n'«  d   1, 490. 70 

Rowland  A.  Kolibins   1,594.70 

DoiH'gan  A  Swift   1,544. HO 

Alht-rt  Flagler   1,5U4.70 

Rooting  Klat«\  brick,  i'(Mn<.M)t,  and  lime: 

Swrenv  Brothers   1,5:^?.  OO' 

Albert*  Flagler*   1,214.40 

Tin,  and  iron  spikeM: 

George  L.Neville   259.00 

Kichard  W.  Cived*   17H.O0 

Rowland  A.  Kohbins   195.50 

Donogan  *fc  Swift   195.  HO 

Albert  Flagler   m40 

Ballast  stone : 

Jolm  S.  1IOW..11  \         V.Tk  St.  •  p.T  cubic  yard..  .'3 

(  Miidsnii  i{iver  stone  do   .00 

Hoisting  engine  for  pih  -^lri  viiig  : 

(Jeorge  L.  Ne  ville   1.094.00 

liiehard  W.  Creed   1,2K).00 

Uonegan  cV  Swifi*   1,270.00 

Albert  Flagli  r   1,274.00 

St:hedulf  of  propnsn'M  for  Mundri/  unvii  nupplni*  for  nnvy-yard,  Xeir  York,  rtxcired  by 
Itureau  of  I'roriH'umn  and  t'loth'nuj  uni(fr  tvlrntimm*  nt  of  July  29,  l'?H7. 

5,000  blankets  (eaeli): 

P.H.MeXultv-      $2.:^2 

B.  Y.rippev  A:  Co   2.04 

The  S.  F.  Pioneer  Woolen  Faetory   5.475 

1,000  pairs  kip  shiu's: 

Wni.MeKnighf   2.15 

300  pounds  jute  roving: 

P.H..MeNnlt.v*  12 

James  K.  .Mii  liael   •.   .16 


•  Contract  awardiMl. 
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2,000  sweat  leatljora : 

Richard  W.  Creed   ^K^^ 

P.  II.  MrNulty*  ^^'f' 

James  R.  Mieliael   ■  W' 

500  do/.en  HpoolH  nilk : 

V.  H.  McNnlty  (dozen)  T'^' 

JaiiR'S  R.  Michael*   .t'-i' 

600  hoxes  spool  twist: 

JaiiH's  R.  Michael*   ••^» 

2,000  dozen  spoojs  cotton: 

P.  H.  MeNultv  41":. 

James  R.  MichaeP  1  

500  ^n)ss  small  hlack  navy  buttons: 

P.  IT.  McNnltv*  ''4 

James  R.  Michael  W 

500  fijroKs  small  »vhite  navy  hnttons: 

P.  II. MeNultv"  M 

James  R.  Michael   .  *•"» 

10  great  frross  27-liue  white  Vione  buttons: 

P.  ll.McNulty  •   1.:^ 

James  R.  Michael   l.lVi 

5  groat  gross  !<!'21ine,  white  bone  buttons: 

P.H.  McNulty*   1.2r> 

James  R.  Michael   1.35 

20  pnumls  linen  thread: 

Richard  W.  Creed   l.W 

P.  11.  McNuUv*   

James  R.Michael  :   1.40 

300  pounds  white  cable  cord  : 

Richard  \V.  Creed  ft'' 

P.  H.  McNulty*'  lHi"> 

James  R.  Michael   .^W 

30  pounds  black  mounting  curd : 

P.  IT.  McNulty*  64 

James  R.  Michael  

500  dozen  silvi^r  llax  tape : 

P.  H.  McNulty*  1«6 

James  R.  Miciiaol   .ti 

r>0  dozen  basting  cotton  : 

P.  ll.McNulty  2y 

Janu's  R.  Michael  *   .*2^ 

20.000  clothing  tickets: 

Richard  W.  Creed   .70 

P.  H.  McNnltv*  tiO 

James  R.  Miciiaol   I.TjO 


Schvdnlv  of  propoyah  for  lumber  for  Xtw  York  nav^-yanl,  recvirtd  by  liureau  of  Prt^ 
r 'ml  mis' (in  if  (-InUihi)]  under  adverliHcmcnt  of  July  20,  IKW. 

Cvpress  boards,  'JO.OdO  feet: 

r.  v.  llodsdou  -   81,0ri(M^' 

J(.s.  \V.  Ihirvec   900.  W 

Whirr-cedar  boards.  1^  (M)O  feet: 

C.  F.  Hodsdon    97-2. m» 

J(»s.  W.  Diirvee   1.170.00 


Schvdufc  of  prop'isffls  for  iiufnw  hit  hen,  tooh,  etc.,  for  Norfolk  nary-yard,  rrrHrtd  i| 
lUiraiH  of  Proris'iouH  and  (Hoihing  under  advcrtisemeHt  of  July  29,  18S7 

Macliiiiists'  tools,  vie: 

K.  V.  White  S^Co   8He9.» 

il'  o.  L.  Neville   9W.00 

Albtrt  Flagler*   640. W 

K.  J.  <;iiHilh  iV  Co  

E.  L.  Maver  and  W.  H.  Tavlor   942.00 


•Contract  awardeil. 
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MachiDery : 

E.  V.White  «fe  Co   $4,020.00 

Geo.  L.  Neville   3,%5.00 

Albert  Flaffler  *   2, 376. 00 

E.  J.  Griffith  &  Co   4. 075. 00 

E.  L.  Mayer  and  W.  H.  Taylor   4,225.00 

Sekedtile  of  proposals  for  navy  supplies  for  navy-yard,  Portsmouth,  received  ty  Bureau  of 
Provisions  and  Clothing  under  advertisemeni  of  August  3,  1887. 

Lumber,  etc. : 

.7.  W.  Gaskill  &  Sons*  1  $8,451.00 

Geo.  McQnestion  &  Co   11,999.50 

Geo.  L.  Neville   8, 725. 00 

Oakiiui.  pitch,  inop-yarn,  etc. : 

J.  W.  Gaskill  &  Sons   1, 147. 00 

Rider  &.  Cotton  *   783. 10 

Geo.  L.  Neville   1, 095.  r)0 


Schedule  of  proposals  for  sundry  nary  supplies  for  navy-yard^  Xew  Fort,  received  by 
Bureau  of  Provisions  and  Clothing  under  advertisement  dated  August  6,  1887. 


10,000  yards  cloth  for  trousers  (per  yard) : 

San  Francisco  Pioneer  Woolen  Factory  *   $2. 1875 

R.A.  Robbins   2.33 

5,000  red  silk  handkerchiefs : 

P.  H.  Mi  Nulty   1.23 

Janios  K.  Michael*   1.19 

9,000  pairs  calf  nhoes  : 

J.  Freeman  &  Co  *   2. 13 

10,0(M)  pairs  wooh'u  socks: 

15.  Y.  Pippev  &  Co  *  3425 

P.  H.  McXulty  3985 

2,500  niattre.sst's: 

15.  V.  Pippev  &  Co   5. 10 

P.  H.  McXnltv   5.95 

Williard  Wcnridi  Moyrr  •   4.58 

35,000  yards  of  nnbloached  cotton  duck : 

(;.  'K.  i>hrridan  A-  Co  *  1173 

JaiiieH  R.  Michael   .12^51 

R.  A.  Robbins  1230 

10,000  watch  caps : 

n.  Y.  Pippev  &  Co  5825 

P.  H.  McNulty  *  58 

28,(HMi  spools  silk : 

P.  H.  McNulty*  03:« 

James  K.  Mioh.iel   .045 

Alb«rt  Fla;;ler  03(50 

10,000  spools  thread: 

Harbour  I5ro».  &  C«)   .055 

P.  II.  McNulty  •  054 

James  R.  Miehat^l   0549 

Albert  Flaf?ler  061 

5,00(r]>leeos  ta|>e : 

P.  11.  McNulty  0175 

James  R.  Michael  (dozen)  *   .19 

3,000  spools  cotton : 

P.  H.  MrNulty  0383 

.lames  \l.  Michael  (dozen)*   .45 

Albert  Fla;,'ler  046 

1,000  papers  needles: 

P.  11.  McNulty  •  045 

.Tames  L*.  Ml<  ha4  l   .08 

1,000  razors : 

Albert  Fla«iler  •  2495 

1.000  razor  sirojis: 

Albert  Flagler*  249 


•Contract  awarded. 
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1,000  Rbaving  hrimbos: 

Kiobard  W.  Creed  *  (0.069 

JauM's  S.  Biirron  &  Co  0W7 

Albert  Flagler  092 

r>,liOO  sImh)  brnsliPH : 

Kicliard  W.  Creed  179 

.lames  S.  Darroii  &Co*  1747 

Albert.  Flagler  189 

:?,00()  scrub  bnislics : 

Ricbard  W.  Creed*  119 

.lames  S.  Barron  «&Co   .149 

Albert  Flagler  ^  122 

5,000  wisp  brooms: 

Kieliard  W.  Creed  H 

.lames  S.  Barron  &Co*   .  1717 

Albert  Flagler  179tf 

TtjUOU  spoons: 

T b <j  F.  T .  W i 1 1 o  II anl ware  Company  *  022 

•James  M.  .Shaw  A-  Co  029 

Kiebard  \V.  Creed  

James  S.  Barron  «&Co   .0297 

All^ert  Flagler  m 

r>,0(»0  forks : 

Tbe  F.  T.  Wit  to  Hardware  Company*  02} 

.lames  M.  Shaw  «&,  Co  .(^4 

Ki<  bard  W.  Creed  089 

Albert  Flagler  042 

1(»,000  boxes  blacking: 

Tbe  Cbesebro  Manufaeturing  Company  •   .025 

r.  JI.  MeXnlty  m 

<i('orge  T.  Noe   .0249 

.Iannis  S.  Barron  »fc  Co   .0273 

Albert  Flagler  032 

.'iO,000  pounds  candles : 

Tburber,  Wbylarid  &  Co  :  lOK 

Manhattan  Oil  Company*  1025 

Keed,  Hall  iV  Hewlett/.  10,^ 

K.  G.  Mitchell     Co  IW 

.^00  ]iaill(H  ks: 

'J' be  F.  T.  Wit  to  Hardware  Company   .89 

Kichard  W.  Creed*  1  68 

.lanu;s  W.  Soper   9|7g 

Albert  Flagler  894 


iSchrdith:  of  propoRah  for  capHlan  entfine  for  nary-yardy  Portsmouth,  y,  H.,  reoeirei  fty 
Ihtreaii  of  J'rorinioiiH  ami  Cloth hig,  under  advertisement  of  August  10,  1887. 

An»erican  Ship  Windlass Conipaiiy  t  91f700.00 

Mant»)n  Stram  Steerer  and  Windlass  Workst   1,796l00 

S  lu-ffnlr  i,f  pr>tpo>*'ih  for  druhfhifj  at  Xrwporlt  U,  I.^rcceiccd  by  Bureau  of  I^rwlshns 
and  Chftliinff,  iindtr  ndrt rti^cinvnt  of  tSeptcmbcr  17,  18^. 

('.  W.  Anllioiiy,  piT  <'Mbi<'  yanl  \    (0.40 

Srhfiiiilf  (f  propoiah  far  imrtf  sHjtpHi'ti,  Xar  Yorh'  yard,  received  by  Bureau  of  JTrvrMtM 
and  i'loihunj,  nndrr  adrcrtif^t nifnt  'of  iicptember  17,  1887. 

.')<».(>(:()  j>oiiiHls  eaiiiH'd  roast  Imm-C  (p»»r  pound) : 

rivd.  W.  iiogert   t0.07|t 

'I'hinlH'r,  Wliylaiid  *V:  C«)"   .090S 

Allium  r  iV  <'(»   .0785 

poiMids  cannrd  ham  (p»T  p(»uinl) : 

Arniniii- iV  Co  -  -   ,14 

Krinp,  Day  A  Co"   ,13 

'  CJoniraei  awarded.  t  Informal. 
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10,000  gallons  beans  (per  gallon) : 

Mich'l  Doylet   fO.3050 

Kemp,  Day  &  Co  21K)0 

B<lw.  B.  Hosier*  284 

Wm.  H.  Belford  3550 

10,000  pounds  dried  peaches  (per  pound) : 

Mich'I  Doylet  3450 

Thurber,  Wliylaud  &  Co*  28 

Kemp,  Day  &  Co  38 

85,000  pounds  pickles  (per  pound) : 

Kemp,  Day  &  Co*  073 

F.  Foreubach  &  Co.t  07 

Edw.  B.  Hosier  ^.  0745 

50,000  pounds  canned  tomatoes  (per  pound) : 

Thurber,  Wh viand  &  Co  0482 

Kemp,  Day  &  Co  om 

Edw.  B.  HoMitr  0:H5 

Wm.  H.  Belford*  0375 

75,000  pounds  assorted  vo^^etables  (i>er  pound) : 

Thurber,  Why  land  &  Co  0691 

Kemp,  Day  &  Co  0G47 

Edw.  B.  Hosier*  0022 


SchednJeof  proposals  for  continuouM-aerrice  certificates,  receired  hi/  Bureau  of  Provisions 
and  Clothing,  under  advertisement  of  October  4,  18-S7. 

Callahan  &  Oartlan   740. 00 

Amt*ri<*an  Bank-note  Company*   1,«W0.00 

E.E.Kider   2,250.00 

N.G.  Fisher   1,800.00 


Schedule  of  proposals  for  Htationeri/  and  building  repairs  at  AVirporf,  /».      received  by 
Iturvau  of  Provisions  and  Clothing^  under  advertisement  of  October  8,  1887. 

Stationery? : 

J.  W.  Bond  A  Co  •  :   $127. 45 

M.  E.Lejithe   104.20 

Building  repairn: 

Owiar  E.  IVabod  v   1, 403. 00 

Mirhael  F.  Miirphv   1, 425. 00 

William  F.  Wilbur-   1,100.00 

H.W.  Wilson,  ji    1,500.00 


Schedule  of  propottah  for  prime  mesn  pork  for  Mare  hland,  California,  received  by  Bureau 
'  of  Provixions  and  Clothing,  un'dtr  adrertiHement  of  (h  tobvr  10,  if^r<7. 

Merry,  Faull  &  Co. :  • 

125  barn»ls   ^17. 00 

25()  half-barn'ls   9.25 


Schedule  iff  propoHoh  for  1(H),<K)0  yards  of  flannrl,  r*veired  by  liurean  of  Proriaions  and 
t.'lothingf  under  adrrrtim  men t  of  (h  tolnr  l?t,  i!ir7,  for  navy-yard.  Sew  York. 

8&n  Fraufirtco  IMoneer  Wool»*n  Factory  •   4^.8981 

Henrv  T.  Kont,  executor  estate  of  Thomas  Kent  {HVjO 

B.Y.  Pii.pl V  A'  Co  9925 

Peter  II.  McNulty   1. 0850 


Schedule  of  proponah  for  bru  k  and  granite,  received  by  Bureau  of  Provinions  and  Clothing^ 
under  adrertin*  ment  of  October  22,  l'r!i7, /or  navy-yard,  Washington,  D.  C. 

565,000  brick : 
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Grauite: 

James  Syiniiifjtou   92,945. 00 

Davidson  &  Sons   2,413.00 

IJerry  ifc  McFiederick  *   SOU. 00 

Acker  «fc  Co   2, 57S.  M 

Kichartl  Kotli  well  &  Son   2, 611.  U 

Schedule  of  propomls  for  cenwut,  sand,  stone,  and  //mf,  rcwirtrf  by  Bureau  of  Pror'aiont 
and  Clothing,  undei-  Bureau's  advertisement  of  October      1667,  navif-yard,  Wanhingtom, 

2,000  barrels  hydraulic  cemeut : 

Albert  Fla^^ler   ^1. 24^ 

James  G.  and  John  M.  Waters*   1.  W 

A.  F.  Carman   1,37 

6,825  barrels  sand : 

Robert  M.  Miller"  per  barrel..  .12 

J.  W.Gaskill  &  Sons  do  53 

Andrew  Neville  do   .13 

10,000  barrels  stone: 

James  J.  Donovan  per  barrel . .  .49 

George  H.  Clarke  *  do....  .37 

J.W.Oaskill  &  Sons  do  43 

A .  F.  (barman  do ... .  .52^ 

Andrew  Neville*  do....  .23 

565  barrels  lime : 

Albert  Fla^rler  90 

(ie(»r<j:e  R  Clarke  iu  bulk..  .60 

Piekerin*;  Dtnl^e*  do....  .511 

Cam  nek     Decker  lH»r  barrel..  .90 

John  J.  Kellv  iS:  Co  do   1.00 


tSvheduh  of  projWfitur.  for  iirjlnw  pine,  rcvrired  Ity  Bureau  of  Pruriaiom  and  Chthiny,  under 
advn'li»vmvut  of  October  "22,  lf^S7,  for  nary- yard,  IVashington,  D.  C, 

J.W.Gjiskill  A:  Sons  g(>, 407.86 

Norwood  and  Ibitrrrliebl  Company   8,608.75 

(Jeoi-i^e  L.  Neville/  1   5,571.e7 

William  1).  (iill   5,629.44 

Srhrduir  of  proposals  for  duck  and  othrr  naral  nupplivfi^  reccired  hy  Bureau  of  Prorhioiut 
and  t'loUiinfj,  nnd(  r  adn  rtiscmcnt  daiid  Xoreinlnr  2,  Ifc'd/,  for  nuvy-yardf  SciC  York, 

5,000  vanls  tan-colored  <liick  : 

J.K.Micb.iel   10.2247 

i;.A.  IJdbbins*  2224 

T.  A.  AsbbiiriM  r  2309 

:i5,(i(M)  vanls  lilcarhi-d  duck  : 

J.  *K.  .Mi<  liari*  1867 

K.  A.  Kol.bins  1947 

2,000  slia  villi;  I'oxcs  : 

A.  Fla«iler   ..eacb..  .74 

V.  II.  McNiiltv**  do..  .57 

J.  K*.  Mi(  liarl  do.,  1.08 

S.  V.  I/IIniiini<  dien  A  Co  do..  .58 

'I  lie  India  K*u1»Imt  ( 'oml>  Compan v  do..  .6250 

K.  A.  KnI.hins  *  do..  1.9197 

5,000  cakrs  slia  viui;  s(»ap: 

A.  ria«;l.  1*  ...^  percake..  .0395 

I*.  11.  McNnIiv  do..  .07 

J.  11.  Michari'  OMO 

K*.  A.  i:ol)l.ins  09 

:)0.(Mli)  pninuls  apples: 

ThnilHT,  WliNland  A:  Co  1191 

Kemp,  l>av     (.'o   ,125 

K.  J5.  lIoMci  '  1006 


"  Contract  awarded. 
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3,000  galloiis  split  peas : 

Thnrber.  Whyland  &  Co*   |0. 198 

Kemp,  Day  &  Co  23 

E.  B.  Hosier  1994 

3,000  poQudH  tea : 

Tharber,  Why  laud  &  Co  2694 

M.F.  Powers  30 

E.  B.  Hosier  2950 

John  O.  Mars*   .24 

1,000  bread  htkf^s : 

W.  A.  Wheeler  each . .  .79 

J.R.  Michael*  do..  .54 

5  iron  safes,  first  size : 

Marvin  Safe  Company  each . .  49.  GO 

J.  R.  Michael*  do ... .  47. 00 

10  iron  safes,  second  size : 

William  H.  Butler  each..  114.00 

Marvin  Safe  Company  do..  42.00 

A.  Flagler  do..  9d.75 

J.  R.  Michael*  .do..  39. 00 

10  iron  safes,  third  mze: 

Marvin  Safe  Company  each..  38.50 

J.  R.  Michael*  do..  34.00 

10  sets  yeoman  stores,  'MO  men  : 

A.  Flagler   55. 07 

J.  R.  Miehael   56.00 

R.A.  Robbinj,"   55.20 

10  sets,  2lK>  men : 

A.Flagler   52.99 

J.  R.  Michael   54. 00 

R.  A.  Robbiim*   52.73 

5  sets,  100  men  : 

A.  Flagler   45.75 

.1.  R.  Michael   45.00 

R.  A.RobbiiiH*    43.97 


Schedule  of  propoxnU  for  rur,  raiiraH,  and  viachincrtf  rctrircd  bif  Bureau  of  Provinumn 
and  Clothitiff,  untlrr  ailrrrtinvunnt  dattd  Suremhtr  5,  \r^^l^for  nary  yardH,  'Bofi1onf  *Vrir 
Yorkj  and  IVashintjtun. 


25,000  potintls  ri<'«' : 

E.  B.  Hosi.  r-   S5.  H3 

Thnrber,  Whyluml  A  Co   5.H6 

1,000  dozen  eagh'  biittiMis  (per  dozen) : 

Thomas  Y.  Hood   .3125 

P.lf.MeNiiltv   .32 

J.  H.  Mieharl*   .26 

10,0<M)  yards  haiiim(>ek-('anva>: 

R.  A.  Kobbiiis*   .5:^70 

J.  H.  Michael   .5410 

5,000  yards  l»ag-eativa>.s : 

R.  A.  RobhiiiH*   .44«6 

J.  R.  Miehael   .4497 

132  lK>xes  Anierieati  gla^s: 

R.  A.  RnbhiiiK   741.84 

,1.  W.  (4aNkill  A:  Suds   771.60 

Albert  Flagb  r   6-2.  (M) 

F.  B.  Annadown"   (>r>(K94 

5,0(Ml  pounds  rooting- tVlt  (per  poi:ii<l): 

R.  A.  Kniibiiis.   .o:J 

J.  W.  (iaskilUV  S«iiis   .0225 

CharlfM.I.  raiHiiiig   .03 

Albert  Fiaglrr"   .0125 

10  boxes  eliareoal  tin  : 

R.  A.  Kohhins*   8.<):, 

J.  W.  (iaskill  A  Sons   i:).75 


"Contract  awarded. 

11204— N  88  L»y 
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253  sq  11  ares  P.  B.  slato : 

R.A.Robl>in8   <8.20 

J.  W.  Gaskill  &  Sous   a  20 

Charles  J.  Fanniug*   6.U5 

Albert  Flagler   a  W 

500  poauds  galvauized-iroii  slatiiig-nails : 

R.  A.  Robbins*   .05 

J.  W.  Gaskill  &  Sons   .09 

Charles  J.  Fanuiug   .  06u0 

Albert  Flagler   .0630 

600  pouudR  puttv : 

R.  A.  Robbins*   .02 

J.  W.  Gaskill  &  Sons   .0230 

100  ]>oiiiu]r  sobler: 

R.  A.  RobbiuH*   .18 

J.  W.  Gaskill  &  Sons   .27 

40  boxtis  I.  C.  rooling-tin : 

R.  A.  Robbins*   4.90 

J.  W. Gaskill  &  Sons   7.95 

4,092  sciuaro  feet  glazing : 

R.  A.  Robbins*   .50 

2*2,yr)0  )>oiinds  iron-work : 

P.  II.  McXulty   2,175.06 

J.  R.  Micliael*   91&00 

5  IG-iiicb  shaping  machines: 

Heiuent,  MiU's  &  Co   1, 648. 75 

Xiles  Tool  Works*   1,450.00 

William  II.  Warren  t   1,330.00. 

S.  C.  Forsiiiith  Machine  Company   969.25* 

R.  A.  Robbins   1,640.00 

,J.  W.  Gaskill  &  Sous   2, 140.00 

Fraser  &  Archer   1, 594.00 

1,200  ))ie('fs  and  y(),000  fvvt  yellow  and  white  pine  lumber: 

J.  W.  Gastiill  &  Sous*   :   4,498.14 

5  21-iiich  shaping  machines,  with  tool-holder  and  clampiDg-vise: 

J5nneiit,Mil<'s  <fe  Co   2,498.25 

NilcsTool  Works*   2,025.00 

R.  A.  Robbins   2,440.00 

Schedule  of  proponah  for  evaporated  apples^  hccfj  tea^  e/c,  received  by  Bureau  of  ProHsoM 
and  Clothin(jy  under  advertisement  dated  Xovcmher  19,  1887,  for  Mare  Jeland^  Cal, 

navy-yard. 

2, 000  pounds  evaporated  apples : 

Goldberg,  n(»wen  &  Co   |0. 1450 

Jlaas  Bros.*   .13© 

M.  Khrman  it  Co   .21 

Lcbcnbanm  Bros   .1450 

5,000  pounds  cauiud  roast  beef: 

T.  H.  Dowling  &  Co  1   .0784 

(ic»ldboig,  Bo  wen  »S:,Co   .06£ 

Armour  iV.  Co   .OcfiS 

Haas  Bros   .0875 

M.  Kbrman  it  Co   .09 

L<;benbaiim  Bros   ,09 

John  C.  Jahriiig*   -OTJI 

5, 000  poniMls  eauiuMl  eoriK^l  beef: 

T.  ir.Dowliiig  A:.  Co.   .0085 

(y<»I(ll)erg,  I»owt;n  &  Co   .00S5 

AniKMir  A:  Co   .0660 

Haas  Bros   ,10 

M.  Khrman  .X:  Co   .11* 

I-*«"benbanm  Bros   ,1ft 

.lohn  C.  Jalirin;;-   .08^ 

1,01)0  ]HMnids  tea  : 

'J\  H.  l.>owlin«^r     Co   ,47 

(ioldbi'l;!f,  Iiowi-n  A.  Co   .2750 

Ihi-.i^lUn.  40 

xM.  Khrman  A  Co   .40 

Lebenbanni  liiDs   .5075 

'Coniract  awardinl.  tlnformal. 
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SyOOO  barrels  canned  vegetables : 

T.  H.  Dowlinjr  &  Co   |0. 084 

Goldbeilg,  Bowen  &  Co.*   .  0750 

Haas  Bros  ^ .  .  0750 

M.  Ehrman  &  Co   .08 

Lebenbaam  Bros   .0850 

SeheduU  of  proposals  for  1,000  tons  anihraciie  broken  coal  for  navy-yard,  Bovton,  Mass., 
received  by  Bureau  of  ProvisioHS  and  Clothing,  under  advertisement  dated  November  26, 
1887. 

David  Duncan  Sl  Son  (per  ton)*   $5. 85 

Schedule  of  proposals  for  provender  receired  by  Bureau  Provisions  and  Clothing,  under 
advertisement  December  10,  1&S7,  for  JSaval  Training  Station,  Coaster's  Harbor  Island, 

James  G.  Stevens,  Newport,  R.  I. : 

4  tons  timothy  Imy*  per  ton..  $21. 00 

2  tons  rye  straw  *  do   22. 00 

200  bnshcls  oats,  :V2  i)oiinds  to  bushel  *  per  bushel..  .  52 


Schedule  of  proposals  for  pork  and  vinegar  received  by  Bureau  Provisions  and  Clothing, 
under  advertinement  December  17,  1887,  for  navy-yard,  Brooklyn,  N.  T, 

157  barrels  vinejrar: 

Edward  B.  Hosier  per  gallon..    JO.  136 

Thurber,  Whyland  &  Co  do  133:^ 

Edward  Reinecke*  do  1324 

Foebrenbach&Co  |  K-": 

J-:ae.heh„er  Brothers  \  ^^'^^^C  4^' 

600  barr<»ls  pork : 

James  A.  Craig*  per  barrel..    10. 47 

William  II.  Belford  do....  17.00 


Schedule  of  proposals  for  mess  pork  receired  by  Bureau  Provisions  and  Clothing,  under 
advcrtiHcment  January  7,  18cW, /or  nary-yard,  Mare  Inland,  California, 

Merry,  Faull  &  Co. :  * 

125  barrels  family  mess  pork  per  barrel. .      $19. 05 

250  half- barrels  same  i  per  half  barrel..        10. 95 

ProposaU  for  broken  ntotie,  etc.,  for  rTanhington  Xavy-Yaid,  received  by  Bureau  Provisions 
and  Clothing,  under  adreriisemcnt  December  31,  l>?e7. 

6y000  barrels  brok»Mi  stone : 

John  A.  Bouker   $0. 40 

W.  II.  B.  Stout   '840.00 

John  McClrnehan  it  Bro   .43 

George  B.  Clarke**   .  39J 

McCarthy  &  Baldwin  per  cubic  yard..  1.95 

J.  W.  GaskilUt  S.>ns  47 

9.000  barrels  cement : 

J.  G.  &  I.  X.  Waters   1. 12 

H.  W.  Blunt*  90 

George  B  Clarke   1. 10 

J.  W.  Gaskill  &  Sons   1.65 


Contract  awarded. 
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18,000  bnsliL'ls  naiul : 

Gcorgo  li.  Clarke   5^0.  (»4i 

John  B.  Lord   .n4 

n.  E.  Younj^   .11 

E.  E.  Biirrongh   j«rj 

KobertM.Min.r-  j^"*,-^--  -^ji^ 

J.  W.  Gaskill     Sons   .15 

4<>,000  lire-brick : 

George  B.  Clarke   31.  Of 

S.  M.  Hauiiltou  &  Co   30.  W» 

George  L.  Nevillo   44. 74 

J.  Edward  Batrs^   'JC.4»'. 

E.  J.  Griflit h  &  Co   e;f 

J.  Blake  Kendall   ^o.::. 

McCarthy  tSt  Buldwin   V-?.;'*! 

J.  W.  Gaskill  Sc  Sons   47.  W 

23  pieces  granite  coping  and  'Mt  granite  steps : 

BrandyAvine  Granite  Company  *   1,  l*>:i.40 

Gill  &  McMahan   1, 17r>.  i>n 

John  Lane  ^  Malnato   1,  M*'.  ti' 

Taylor  &,  Son   1,:a:».  <1' 

W.'lL  B.  Stout   Lyi^TM^*.! 

BiTrv  &  MeFrederick   1,  AVX 

\V.  F.  Woller   1.41«.i4 

M.  Gault  &  Son   1, 57:^  «."• 

Richard  Kothwell  «fc  Sou'.  >   l,iHK».(>.« 

CiUhbort  Walker   l,tieT>.7:. 

Davidson  &  Son   1, .V.**. ih i 

J.  W.  Gaskill  &,  Sons   •2,«'07.i'!» 

23  pieces  granite  coping : 

McAuliir&  Kelly   1,  liV  W 

John  Burns   f5*2.ix' 

John  McClenehan  &  Bro   5i'4.li:{ 

Wesiham  Granite  Comi»any,  Virginia   lirw.lTi 

3i)  granite  ste))s : 

Me Anli  11"  &  Kel  1  y   4i>9.  -3' 

John  Burns   7r<».lM 

John  McClenehan  &,  Bro   DlM.W' 

Westham  Granite  Company,  Virginia    (>74..Vi 

2,500  pounds  block  t  in  :  t  ' 

George  L.  Neville   .."ji 

E.  J.  Grillith  <fc  Co   .44'J 

ScheduJtf  of  proposalu  for  hitUdhiff  mal(rialn  for  rnitt  d  Stafes  Training  Station,  neeindhj 
Bureau  Frovuflomi  and  Clothiuffy  under  ad rcrttHemcnt  dated  January  7 ^  ISwi. 

Spruce,  hemlock,  Avhite  and  yellow  lunc  : 

Albert  Harnett  t   J^VKi:. 

Swinbunu>,  reckhani  &  Co."  

Shingles : 

Albert  Harnett t   ^CO 

Swinburne,  reckhani  &  Co.*   4.W 

Ilardwan; : 

Albert  Hanictt  t   42.4:» 

Swinburne,  Prckhani  &  Ct>.*   43.^ 

I'aiuts  and  putty  : 

AlbrrI  llanlettt   35^.3:, 

Mason,  CMia])in  A  Co."*   ;W1.7* 

Swinbnrnr,  iVckhani  A:  Co   3?^  4''» 

(;1jiss: 

Albrrt  Hauiett  ;  

]Masnn,  Chapiu  A-.  Co.**  

Swinburne.  I'eckbain  A.  Co  ,   7. tit; 

Stov<'-pi]»e  aiul  v,  ;iti'r-pi])e  : 

Albert  I  la  in* -t  I :   iS.S* 

SwinburiM'.  Peeklunu  AvCj).  "   31. 


*  Contract  awarded     t  Xo  award  for  tin ;  bids  too  high,    t  Proposal  infoniuL 
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[>n: 

Albert  Harnett*,   faO.OO 

i5winbunie,  Peckham  «&  Co.t   39.00 


\eduleofpropo8ali  for  proviftions  andcloUnng^  navy  yard,  Xew  York,  received  by  Bureau 
rrovieions  and  Clothing^  under  advertisement  dated  January  *2if  1868. 

• 

inne],       lO-ouucc,  light,  10,000  yards: 

P.  H.  McNulty   $0,925 

f^aii  FraiiciHco  Pioueer  WooK  ii  Factory  t  695 

n.  Y.  Pip|M\v&Co  745 

prloth,  5,000  yards: 

llt'iirv  Lewis   1.99 

P.  H.  McNiilty  •   2.37^ 

8aii  KraiiciscMi  Pioiu'er  \VooK*ii  Fartorvt   1.795 

H.  Y.  Pippty  &  Co   2.17 

ttoii  diurk;uuiiU'ai'bi>d,  50,000  vard.s: 

P.  II.  McNultv  1221 

Rowland  A.  KolibiiiBt  1209 

JaiiieHK.  Michael  1221 

If  Kbo«*H,  :{,000  pairs  : 

Cburks  Hewitt   2.24 

Gi'orKf  F.  Kd'dcl   2. 175 

James  K.  Michael   2.24 

J.  Freeman  &  Co.  \   1.95 

p  shoes,  2,«MJ0  pairs : 

Charles  Hewitt   2.11 

(ieor^e  F.  KNedoI   2.225 

\V.  McKiii^htt   2.10 

.JaiiK*s  R.  Michael   2.  ;i4 

J.  Freeman  A,  Co   2.21 

tM»len  hOcks,  1(»,(KI0  pairs: 

P.  11.  McXnitv  :m7 

IS.  V.  I'ippey  A:  Co.t  :W5 

ittn-.-M's,  i,Mi: 

P.  11.  McNnlry   4.56  ^ 

Williaui  F.  l»<'rn>teiQt   4.4475 

W.  Weinrich  Moy.-r   4.r>8 

gnr,  HKijMiOpoiind.s: 

.JiimrM  j;.  Micharl  t  0iW3 

ThnrlMT,  Why  land  «V  Co  0Gv"H»5 


ted»lc  of  jmtjHufal.H  for  fithinff,  nui^y  oHm,  ttc.,  for  nary-yard^  IVdithintjton,  rtTvirrd  by 
JhtrtuH  nf  I^roritionn  and  i'lothiny  nmUr  adctrlist-mtnt  dated  February  4,  Irtfcf. 

pper  tuhin;;,  drawn,  TuVJ  fn-t  : 

American  'I'nhe  Works  t   $0.45 

ire  rope,  2l»r»  lert  : 

K.  ,1.  <;ritlirh  A:  Co  125 

R<ihrrt  15ov.lt  119 

,1.  IS.  K.-ndall  125 

James  J.  I>()Uo> an   .15 

Kirliard  W.  Crerd  14 

crn»  oil.  winter  straiix  d.  <>  liaricN: 

K.  J.  <;iimth  A:  C.)  70 

Ii'idn  ri  l$o\d   .749 

J.  r..  Kendall  75 

J.  Kdward  I{:irrst  «5} 

Charles  lin  ker   .HO 

Jamrs  ,J.  Dtniovaii   .72 

Kirhard  W.  Cn-rd  

Manhattan  Oil  Company   .•»7.'> 

James  K.  Mi(  lia(d  *   .76 

Stevi-nson  Hros.  &  Co   .7.5 

W.  H.  liiifler   70 

Kml.  Hail  A.  He^\li•tt  69 


•  Proposal  int'nrma].  t  (.'ontrarl  award«-d. 
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Charcoal,  2,0()0  Lushels : 

Robert  liovd   t^.W 

J.  B.  Kendall  •  W9 

JamcB  J.  Donovan  -   -'^ 

Richard  W.  Creed  20. 

James  R.  Michael  

Nuts,  hexagon,  l,r)00  ponnds: 

E.  J.Grifiith&Co  O^TTi 

Rol»ert  I5ovd  

J.B.Kendall  lU 

J.  Edward  Bates  •  

James  T.  Donovan  -  

Richard  W.  Creed  'W?^ 

James  R.  Michael  

Serew-wrenehes,  4  dozen  f 

E.  J.  Gritlith  &  Co  

Robert  Boyd   4.« 

J.B.Kendiill*   3.70 

James  J.  D(movan  

Richard  W.  Creed   4.73 

James  R.  Michael   7.15 

Inm  washers,  '200  pounds: 

E.  J.  Gritnth  &  Co  0« 

Robert.  Boyd  0» 

tJ .  B.  Kendall  *  04S 

J.  Edward  Bates  •  OMS 

James  J.  Dtmovan  

Richard  W.  Creed  W 

James  R.  Michael  

Gum  ]>ackinp,  200  pounds: 

E.  J.  Gritlith  &  Co  19 

Robert  Bovd  W 

J.  B.  KendiiU  *  12 

.lames  J.  Donovan....   .55 

Richard  W.  Creed  25 

James  R.  Micluu  l  -   .4?^ 

Stevenson  Bros.  &.Co   -Sfa 

Xeats-foot  oil,  W  gallons: 

E.  J.  Grimth  &  Co  74 

Robert  Bovd  70 

J.B.Kendall  70 

J.  Edwanl  Bates  655 

(.-Iiarles  Becker  •80 

James  J.  Donovan   -^^O 

Richard  W.  Creed  « 

Manhattan  Oil  Comi)any  *   -60 

James  R.  Michael  ^0 

i5t('vens(»n  Bros.  &  Co  .85 

W.  II.  Ibiller  70 

Reed,  Hall  &  Hewlett  « 

Stencil  pa]?er,  1  roll : 

James  K.  .Michael  *  porponnd..  .00 

While  chalk,  TjIiO  pounds: 

Kohei  t-  Jiovd  0125 

.1  B.  Keuihill  08 

J.  Kdwnrd  I'.ates^  0(W 

Chaih's  Beeker   ....   .OOBb 

.lames  J.  Dmiovan  - —  .W 

KMchanl  W.  Creed  03 

Jan-.esR.  Mh-hael  45 

l.)il-sloiies,  'J  <'m/eii  : 

K.  J.  Clinith  iV  Co   4.40 

liohiTt  Bovd  perpound..  .27 

J.Ji.  Ken.!';ill   R.00 

.lames  .1.  Dniiovau  48.00 

liichard  \V.  Cre.-.l  »   3u50 

JauH?s  K  Michael  -  -  6.00 

Contract  awarded. 
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Gom  oampbor,  20  pounds : 

E.  J.  Griffith  &  Co   $0. 40 

Robert  Boyd  40 

J.B.KendaU  30 

Charles  Becker  30 

Richard  W.  Creed  30 

James  R.  Michael  •  t  -  30 

yellow  pine,  Georgia,  2,308  feet : 

W.  W.  McCuUough  t   126. 94 

Schedule  of  proposals  for  proviaionSf  navy-yardt  Mare  Island^  received  hy  Bureau  Pro- 
visions and  Clothing,  under  advertisement  dated  February  IS,  1888. 

6,000  pounds  cornmcal : 

M.  Ehrmann  «fc  Co  04 

Haas  BrBthors*  03t»A 

T.  11.  Dowling&Co  Oii 

6,0(K)  pounds  oatmeal : 

M.  Ehrmann  &,Co   O^tV 

Haas  Brothers-  OAr\h 

T.  H.  Dowling  &  Co  OiVj 

5|00U  TMrnnds  hominy : 

M.  Ehrmann  &,  Co  04^^ 

Haas  Broth<*r8*  04  i 

T.  H.  Dowlin;:  &  Co  iWiVtf 

100  halt'-hunx'ls  Ihmr : 

M.  Ehrmann  &  Co  0-J| 

IlaaH  Brothers*  02* 

T.  H.  Dowling&  Co  02* 

ly&OO  gaUons  wliitr  beans:  * 

M.  Elirniunn     Co  04 

Haas  Brothers*  3t>* 

800  i;}|]i(His  Hplit  ])eas : 

M.  Ehrmann  &  Co  30 

Haas  Bn»ther.s*  27* 

T.  II.  Dowling  &  Co  28 

C,0<H>  ]>oini<lN  rice : 

M.  Kliniiann     Co.*  Or>-i^,r 

Haas  Brothers  O^AVo 

5,0UO  pounds  butter : 

M.  Ehrmann  &  Co  ">•*» 

lIaas.Bn»thers"  27* 

Simpson,  Melntyn*  &  Co  34 

6,000  pounds  canned  tnuiatoi's: 

M.  Elirmann&  Cn  04i 

HajiH  Brother.^-  Ul 

T.  H.  Dowhng  &  Co  4^ 

C,000  pounds  canned  sausage : 

M.  Ehrmann  &  Co  11> 

Haas  Brothers  13^ 

T.  H.  Dowling  &  Co.*  13 

Merry,  Faull  &  Co  14^ 

6,000  iMMinds  cann«Ml  sahiion  : 

M.  Ehrmaini  &  Co  1^ 

IIaasBn)lhers'  V*} 

H.  Levi  I4i 

2,000  pounds  honeU'ss  codiish  : 

M.  EhnnanmtCo  

Haas  Brothers  10 

T.  H.  Dow/ing  &  Co.*  O-'} 

2,000  pounds  ham : 

M.  Ehrmann  it  Co  15 

Haas  Brothers  Vol 

T.  H.  Dowliiig  &  Co  13* 

Merry,  Faull  &.  Co.*  IS^^^j 

2,000  i>ODnds  bacon  : 

M.  Ehrmann  &  Co  .14 

Haa.s  Brotln  rs  12| 

T.  H.  Dowling  A  Co  12| 

Merry,  Kanll  Jt  Co.*   .  lhV*fa 

•  Contnu't  awarded.  ♦  Dii  i  li«d  by  lf»t.  t  Informal. 
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2,000  poimdfl  cocoa : 

M.  Ehrmaim  «&  Co   SO.  31 

Haas  Hroiliers*  

T.  H.  Dowliiif?  A:  Co   

6,000  |ionu(ls  i)ickl<*8 : 

M.  Ehi  Qiaiin  &  Co  05J 

HaaH  Brothers  •  UC J 

T.  H.  Dowliiig&Co/  Oo 

1,000  gallous  molassoB : 

M.  Ebrmaim  &  Co  35 

Haas  Brothers*  35 

1,000  gallons  viuegar: 

M.  Ehrmann  &  Co   

Haas  Brothers  15 

T.  H.  Dowlinp  &  Co.*  1-4 

9,000  i)onn(l8  canned  vegetables  : 

M.  Ehrmann  &  Co,  00 

Haas  Brothers*....  *1>1 

H.  Levi  07f 

T.  H.  Dowling»&Co  07| 

Schedule  of  proposals  for  coal  for  U.  S.  Xaral  AcMdemtf,  received  by  Burean  Proritio* 
and  Clothing y  under  advertisement  dated  February  18, 

300  tons  Newburf]:li  Orrel,  Youghiogbeny  : 

Meredith,  Winship  &  Co.  »   8:1  fi-'i 

Black,  Sheridan  &  Wilson  t   3,73 

100  tons  George's  Creek,  Big  Vein  : 

Mcf cdith,  Winship  &  Co.*   3. 15 

Black,  Sberidan  &  Wilson  t   3. 15 

Schedule  of  proposals  for  boilers  for  nary-yard^  WaJthington^  received  by  Bureau  rro- 
visions  and  Clothing^  under  advertisement  dated  March  3,  ItWH. 

Five  boilors,  Baboock  &  Wilrox  ]m(ent: 

Babcock  &  Wilcox  Company*   ^3^,^}^ 

James  P.  with«r„wj  i^l:::i}:^v-::-v-vz-:vzv.""v.  ^< 

Edward  J.  Moore  t   'Zi\m 

George  M.  Newball  &  Bro.  t  •  16.90rt 

Abendroth  Root  Mannfacturing  Company  t   19,270 

Schedule  of  proposals  for  building,  piling^  etc.,  for  U.  S,  Naval  Training  Station,  received 
by  Bureau  of  Provisions  and  Clothing,  under  advertisement  dated  March  13,  lrt8S, 

Building  improvements: 

John  CrimminH  (plumbing  only)    80113.00 

Charli's  II.  Tabur   4.  fi(K».  W 

l-.yncb  &  Sullivan  (heating  and  building  only)   a, 020. 00 

Benjamin  F.  Tanner   3,2T7.W 

Michael  A.  McCormick*   2, W^.W 

James  Dowling   4,27Ci.(X) 

William  F.  Wilbur   3,97.100 

Piling,  etc. : 

James  A.  Eddy  *   1,  r>40. 00 

Stillman  launders   l,6fH.40 

Schedule  of  proposals  for  coal  for  nary-yard,  Xew  Tori;  received  hy  Bureau  Prorinens 
and  Clothing,  under  advertisement  dated  Slarck  10,  1868. 

1,0()U  tons  anthracite,  broken  : 

David  Duncan     Sou   f4.  U 

David  S.  Wcjls-   4.04 


*  Contract  awarded.  t  Pmposal  infonual. 
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ledule  of  proposals  for  engine,  r/r  ,  and  icpdirn  to  Intlfdiiitj  for  nartf-tfard^  irashingfonf 
•eoeittd     Bureau  Vrovmona  and  Clothing^  nndvr  advcrtinenu  nt  ddud  March  17,  IfSi^, 

Three  engiiu's,  77  hurso-powcr: 

luin^ton  &  Siiiw*  H..  $753.35 

riiiu^tou  &.  Sims   2,  rirt4. 00 

W.  Payno  &  Sons  G . .  450. 00 

Oue  en III',  :iO  horse- i>o\ver: 

iniii>rtoii*fe  SiiiiN*  ;  G..  H00.50 

\V.  Payne  &.  Sons  H . .  300. 00 

One  eujrine,  '^0  liorse  powi-r: 

inin^toii  (&  Sims*   ^78. 50 

Air-pumps,  Davidson: 

kvidflon  St«»ani-Pnnip  C«»nipany  (No.  1)*   375. 00 

ivi«lHon  St«*am-Pnmp(;omp.in\  (No.   1,000.00 

e  Doane  St«'nui-Pnnip  Coniimny  (NovS.  1  anil  "2)  '   1,585.00 

Kepaira  t(»  ci^lit-inch  ^iin  sixip  : 

iwlaud  A.  Kohhins'   i>,  909. 00 

kedule  of  propoMffh  for  tohnrco  nrein  d  hi/  Ilurvan  of  rrorhions  and  Clothing  under 
advf  rtitienn  nt  d*tted  March  *J4, 

),000  pounds  t»>h:ir<  o,  Navv  : 

William  I^uohsnuiu   S0.:i4 

Mvora  Kn).M.  &  Co  •.   .37 

P.  LoriUard     C«i.t  '  .^493 

l»o  \>7<i2 

P.  J.  Sor;;  A:  Co.t  28 

Do  30 

P.  H.  Mayo  &  Hio.*  :« 

J.  B.  Pai'c  Tohaci-o  C<»nipanv  \   .37 

Do  .'.   30 

Hovkin,  S«Mh1oni      C'o.t   .21) 

Do  ;>8 

Thomas  K.  Hirks  A-  Co  'J7 

hcdale  of  propttsoh  f„r  rUithivg  and  xmull  t^fonn  for  thf  Xa"}i  nreired  hg  iiureau 
of  ProriHions  and  ('lothiug  nnd*r  adri-rti^etm  nt  dattd  .tpril  14,  IcH*^. 

>09  hlark  silk  ni-ckrn  liirts  : 

A.  Fiaj;h  r   $1.99 

Kowlan.l  A.  i;i.ld»iiis  

TIiomaM(;.  Hood   1.  149 

Jann  s  K.  Mirlj.n  I   1.11 

P.  n.  MiNulty  9i> 

KJO  alpa<'a  niTki'ic-hii'l's : 

Jamrrt  K.  ^li.  bacP  19 

P.  lI.Mi  Nnlly  -J-i 

KH)  pair.>«  riihlM  i*  Ixiots: 

A.  FIa«hT   !i.  15 

V.  J.  Townsrnd*   1.95 

JamoH  IIiiy;rins   2.39 

James  K.  Mirha.  l   2.39 

P.  II.McNiilty   2.24 

KK)  oilskin  suits  and  hats: 

A.  FhighT*   1.71 

Rowland  A.  Kobhins   1.73 

.James  K.  Mirliatd   4.00 

P.  H.  MrNuIty   %10 

Standard  Oil  i'lotliin;;  Company  •••••  1.716 

S,000  ])ounds  salt-water  soap: 

A.  Fla«h  r  

Kowland  A.  ]io>d»ins  

James  K.  Mi('Iia«*l  

P.  li.  MrNnlty-  


*  Con  t  rac t  a  w a rdcd .  < 
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7,200  spools  cotton : 

A.  Flagler   S0.0:i7:. 

E.  E.  Earnns   .f'H-J 

Callahan  &  Gartlau  04r» 

Rowland  A.  R«>l)l)in8  <«4 

James  R.  Michat'l  

P.  H.  McNulty*  fiC 

5,000  pocket  ha lulkorc'liiefs  : 

A.  Flagler  07 

Rowland  A.  Rohhins  O'^J 

Thomas  G.  1  food   .  t'^^ 

JamoH  R.  Michael  

P.  H.  McNulty*  'Nj::. 

James  E.  Y»»ung   .''7 

2,500  needles,  papei'^: 

A.  Flakier  

C.  J.  Townsend  ••4 

Callahan  &  Gartlan  itf* 

James  R.  Michael  <'4 

P.  II.  McXult.v"  'nS 

5,000  pieces  red  worsted  tape: 

A.  Flagh'r  'i^i 

Callahan  &  Gartlan  Oltf> 

Rowland  A.  Kohhins  ,   .'►47 

Jamc-a  R.  Michael  04ir7 

P.  H.  McNulty*  

5,000  pieces  blue  worsted  tape  : 

A.  Flagler  04i 

Callahan  &  Garthin  

Rowland  A.  Rnhbins  -   .047 

James  R.  Miciiae.l  iMlC 

P.  H.  McNulty*  oa-r* 

4,000  tin  pans: 

A.  Flagler  iMyS 

Francis  T.  Witte  Hardware  Company   .073 

1  lenderson  it  St(»ntenhurgh  

Rowland  A.  Robbins  *  Wl» 

a,000  tin  pots: 

A.  Flagler    079 

Francis  T.  Witto  Hardware  Company   .ors-ij 

Henderson  cV  8toutenburgh   .07 

Rowland  A.  Robbins*  059 

1,000  mess  kettles: 

A.  Flagler  W 

Francis  T.  AVitt*'  Hardware  Company    .4tJ2 

Henderson  A-  Stoutenburgh   .o'AS 

Rowland  A.  Robbins  »  409 

5,000  jackknivcs: 

A.  Flagler*  3»« 

Callahan     Gartlan   .45 

James  R.  Micharl  449 

W.  F.  Rockwell  45 

1,200  do/cn  ivory  buttons,  medium: 

C.  J.  Townscnd  Ofil 

Callahan  &  (iartlan  OijA 

Rowland  A.  Wobbins  «...  .UU 

Thomas  fJ.  Hood*   .iW'i'i 

James  R.  Michael  01,^ 

P.  H.  McNulty  IH» 

1,200  dozen  ivory  button*^,  snuiU: 

C.  J.  Townscnd    .04*2 

Callahan  *V  (Jartlan  W75 

]\owland  A.  IJobbiris   .U45 

Thomas  (i.  H«mi(1   .04.'* 

James  K.  Miclijud  *   .Wi^ 

P.  H.  McNulty  

•Contract  awanlod. 
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6,000  blacking  boxi-s : 

A.  Flagler-   $0,024 

C.  J.  Townsend  0*27 

E.  E.  Earnes  o;^2 

Callahau  &  Gartlan  0325 

Rowland  A.  Robbins  02r3 

James  R.  Michael  03 

P.  H.  McNuIty  033 

7,000  spoons: 

A.  Flagler  0219 

Francis  T.  Witte  Hardware  Company   .  0225 

Henderson  &  Stouteubnrgh   .  025 

Callahan  &  Gartlan  0225 

Rowland  A.  Robbins  022 

James  R.  Michael*  02 

1,000  dozen  rnbber  buttons,  largo: 

C.  J.  Townsend   .33 

Callahan  &  Gartlan  

Rowland  A.  Kohbins  ^   .374 

Thomas  G.  H<><><1  •  295 

James  R.  Michael   .80 

P.  H.  McNulty  39 

4,200  towels: 

A.  Flagler*  145 

Rowland  A.  Kohbins  1997 

Thomas  G.  Hood  17 

James  R.  Michael  19 

P.  H.  McNiilty  22 

James  F.  White  »t  Co    .  1875 

600  tooth-brnshes: 

A.  Flrrler'  11 

E.  12.  Earnes   .  l-H 

Callahan  and  (rartlan   .  1:'> 

James  K.  Michael   .19 

P.  II.  McNiilty  19 

1,000  pounds  toilet  Koap: 

A.  Flagler   .1155 

Rowland  A.  Robbins   .159 

P.  H.  McNnlty"  099 

2,000  yards  enameled  cloth  : 

A.  Flagler  2(599 

Cal.ahan  iV  (iai  tlan   .2f» 

Rowland  A.  Kohbins  2(59 

James  K.  Mielnn'l    .21> 

P.  H.  McNultv"  25 


Schedule  of  proposal i  for  ntilx,  t'n  s,  m.il,  irhw.  etc.,  for  uaru  i/onh,  JSosfon  and  Xor folk , 
rert'irrU  by  Ilnrvnn  of  1'rori^ioiin  and  Clofhim/,  v.udt  r  adrt  rtif*i  mt  nt  dated  ytjtril  14, 

15C  tons  steel  rails,  .'»<)  pounds  t«»  vard  : 

O.W. Child  A  Cot  ;  

J.  W.  Gaskill  &  Sons   00 

James  Syniiiiiiton   3.'>.  .'jO 

Thomson  C.  (iill  »fc  Co   45 

Rowland  A.  Kobbins*   34.97 

C.  \V.  «V  II.  \V.  Mid<lleton   :V^.25 

1,500  steel  angle  ]>ljit«  N: 

J.  W.  Gaskill  A:  Sons  

James  Svmington    ,0250 

Thomsoii  C.(;ill  A:  Co"   .«»220 

Rowland  A.  Kolduns   .0297 

3,200  track-bolts,  with  Ilarvev's  nut-ln<  k  : 

J.  \V.  Gaskill  A  Sons  . . .   .  0350 

fames  Symington   .o;J25 

Thomson  C.(iill  A:  Co'   .04:«) 

Rowland  A.  Kohbins   .0:n4 

*  Contract  awarded.  t  Proposal  informal. 
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10,500  pouiKls  track-spikt's: 

J.  W.  Guskill  A'  iSoiis   JO.  frJ50 

Jamos  Symington   .O-^io 

Thomson  (.'.  (iill  »fc  Co*  ,   .0£W 

Rowland  A.  K»>bl>in»   .  0247 

Tredegar  Company   .02W 

5  split  Htcel  HwittOu's: 

J.  W.  (iaskill  A-  Sons*   33. 00 

James  Svininjiton   Sil.  ."J) 

Thomson  C  (^ilUV  Co   37.  UU 

Rowland  A.  Kohhins   33. 40 

C.  W.  &  H.  W.  Middleton   34. 00 

5  steel  frogs : 

J.W.Gaskill  A  Sons*  |  j| 


2:t.00 
20. 00 


James  Svmin-rion  >  ^^'"'^   ^'"^^ 


)  So.{\   '25.  <H) 


Thomson  C.  Gill  &  Co 


Rowland  A.  Robbins. 


at),  tn) 
24.  (iO 

No.H  

Xo.(i   yj.iH) 

c.  w.  &  H.  w.  MiddLtun  I  No! :: :  il^:  w 

5  ground  Invor  switch -stands: 

J.W.(;askiIl  \.  S.ms   4.C0 

James  Symington  '   3£)5.00 

Thoms»)!j  C.  (iill  &  C»»   7.00 

Rowhnul  A.  Robbins*   4.*20 

C.  W.  A'  ir.  W.  Middleton   5. 00 

5,700  (»n*osot»Ml  velh)w-pino  lies: 

J.  VV.  Ga.skill     Sons   5,013.00 

Rowhuid  A.  Robbins   5,844.00 

Sanuud  D.  PiilbT*   4,464.1^ 

Carolin.i  Oil  an«l  Creosote  Companvt   4,372.19 

A.  A.  M«"CulI()ngh  '   5,347.60 

Frank  T.  Wy c*^'   «.  5t».  'i5 

Cr(;osot<i  Lumber  and  Conslrnetiou  Company   5, 415.<0 

Trant  tV  Hro . . . :  '   4, 503b 00 

Railroad  tools: 

J.  W.  Gaskill  iV:  Sons   256.00 

Rowbtnd  A.  Iv<d>l)ins   195.tftj 

James  W.  Soprr*   186.74 

Lumber  lor  eugine-lious(»: 

J.  W.  Gaskill  aiKl  Sons   511.76 

A.  A.  MeCnllougb"   504.t« 

R.  J.  Nrcly  A:  Co   513.08 

Trant  iV  IJro   611.62 

1,000  tons  antliraeiti^  eoal,bndven: 

Dayid  Duncan  A-  Son*   3^95 

(J.  W.  Taylor  iV-  Co   4.14 

23,8(H>ponuds  domestic  wire  rigging: 

Rowland  A.  R(»bbins-   1,295.05 


Schednlr.  of  ))rnjnt.^<iJ.-i  for  rod  J        rifif/hi^/  f^nppVun  for  narii-yard,  Boston^  reeeirtdhjf 
Jhnrmi  of  rrori.siom  ami  Clofhuu/,  I'.ndcr  adi  crlhemcnt  dated  Jpril  21,  IS8S. 

1,000  tons  ;mt hi Mciti'  <'oal.  brol^m  : 

l)avi<li>iinr:in  A  Soir   $4.6 

l»avi<l  S.  \V,'lls   4.87 

Mt'fkrr.  P.iync  *V  Co   4.74 

oQO  vards  sIumM iii-r.  rrqiioi  Mills: 

Vntiiani  vV  Kol.  v*   .2350 

IJowland  A.  li'nbbiiis   .2440 

10  g.dlnns  spirits  t  iii  juMitin*' : 

Putnam  vV  l'(>]«  v   .50 

liowlaiid  A  i;..bbi!!s'   .48 


"Contr.M-t.  awarded.  tliid  iufornial. 
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40  gallons  linseed  oil : 

Putnam  &  Foley*   $0. 67 

Rowland  A.  Kobbins   .69 

SO  gallons  asphalt  urn : 

Patnam  &  Foley*   .83 

40  gallons  tar  oil : 

Putnam  «&  Foley*   .18 

300  yards  llax  parceling: 

Putnam  «&  Foley  *   .10 

Rowland  A.  Robbins  :   .  1340 

1  metallic  tape  lino,  Chesterman's : 

Putnam  &  Foley  *   3. 25 

Rowland  A.  Robbins  :   10. 40 

•  12  sewing  palms: 

Putnam  &  Foley .   18. 00 

Rowland  A.  Robbins  *     17. 40 

3  sboo  knives: 

Putnam  &  Foley*   .12 

Rowland  A.  Robbins   .20 

500  ash  rungs: 

Putnam  &  Foley   .13 

Rowland  A.  Robbins*   .0690 

350  wire  tbimblos: 

Walton  Manufacturing  Comp?.nyt   .0S2 

Putnam  &  Fnloy   -   .  07} 

Rowland  A.  Koiibiu;**   .OOiK) 

275  r«)pe  thiuiblos: 

Putnam  &  Foley*   .0420 

Rowland  A.  Robbins   .19 

2,000  linen  Hhipping-tags : 

Putnam  &  Foloy*   3.50 

4  sides  bollowK-loatbor: 

Putnam  &.  Folov"   14.28 

Rowland  A.  Ro/»biiiM   20.60 

12  paint  brushes: 

Rowlaud  A.  Robbins*   20.90 

12  s<*ot('bmans : 

Walton  Manufacturing  Companyt   18.00 

75  iron  banks: 

Putnam  A  Foley •   .40 

1.50  sister  hooks  and  thimbles: 

Walton  Manufacturing  Companyt   1.44 

Rowland  A.  Robbins'  per  pound..  .23 

lOOwiud-sail  l)(N)ps: 

Putnam  A  VuU  y   .81 

Rowland  A.  Robbins*   .(54 

7,240  pounds  wire: 

Rowland  A.  Robbins*   .()r)70 

12  gross  gromiiiet  rings : 

Walton  Manufacturing  Companyt   .30 

Putnam  »fc  Fob*y   .74 

Rowland  A.  Kobbins*   .45 

200  poun<ls  beeswax: 

Putnam  it  Fob»y*   .30 

Rowlaud  A.  Uoi)bins   .31 


Schalnlc  of  propOHuli  for  prori>*ionn^  t  tc,  for  iHsuf  at  imrii-iiard,  Svtv  York,  rraivvd  hp 
llurma  rroriniuna  and  Clothiufj,  itndrr  adrvrtifo  im  iit  daUd  Man  12, 


45,000  pounds  bacon : 

Thurber,  Wliyland  A  Co   §0. 1261 

Edward  H.  H(>siiT   . 

Francis  H.  Leggett  A  Co.*   .1125 

30,00t)  pounds  sausai^f: 

Edward  \\.  Hosn  i  -   .1098 

Kemp,  Day  A  Co   .12 

Francis  II.'  Legg.  it  A  Co   .12 


t  Uid  irregular. 
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r^.OOO  pmindB  codfish : 

Edward  B.  llosiei''   JO.  0983 

Kemp,  Day  &  Co  0625 

Fraucis  II.  Lcp:^'utt  »fc  Co  -   .Od| 

12,000  pounds  conimoal : 

Edward  B.  Hosier   .032J 

Kt'iup,  Day  &  Co  OSI 

Francis  11.  Le>5j;ett     Co.*   .03 

20,000  i)ouiidH  oatmeal: 

Edward  B.  Hosier  W94 

Kemp,  Day  &  Co   .055 

Francis  H.  Lcf;tj;»'tt  &.  Co.*   .0475 

8,000  pounds  rye  Hour: 

Edward  B.  Hosier   .0376 

Kemp,  Day  &  Co   .04© 

Francis  H.  Le|r(rett  &  Co.*   .035 

10,000  pounds  hominy: 

Edward  B.  Hosier   .038 

Kemp,  Day  »fc  Co  ^  .•   .0435 

Francis  H.  Leg^ett     Co.*   .03| 

9,500  pounds  cocoa: 

Kunkel  Bros   .2488 

Henry  Milliard   .27 

Henrv  McCohh  '2>49 

Thurher,  Wh viand  it  Co  ,  3122 

Green  «fc  Blackwell*   .24| 

Francis  H.  Leggett  &  Co   .25 

750  ponmls  prunes: 

Thinber,  AVhvland  &.  Co.*  0425 

Edward  B.  Jfosier   .0716 

Kemp,  Day  ifc  Co   .OGo 

Francis  n.  lA^^rrM  S:  Co   .08 

1,000  ])ounds  raisins: 

Thurher,  Wh  viand  \  Co   .13 

Kemp,  Day  *fc  Co*   .115 

Francis  11.  Leg;;ett  cV  Co   .13 

750  ])Ound  li;;s : 

Thurher,  Whyland  &  Co   .13 

Kemp,  Day     C»>   .13 

Francis  H.  Le;;i:i'U     Co.*   ,12 

750  })ounds  i  iirrants: 

Thurher, Whvland^  Co.*   .0671 

Edward  1].  Hosier   .0949 

Francis  H.  Le;;;;«.'tt  4.V  Co   .11 

1,50U  pounds  mutton: 

Edward  IJ.  lIoMcr  086 

Kemp,  Day  A.  Co   .10 

Francis  Jl!  I.e-Mr('tr  A  C«».*   .0® 

i50,0('O  ptMMids  corn  heef: 

Thurher,  Whyland  iV  Co   .06811 

K<'mi>,  ]>:iv  cV.  Co   .0^9 

Franris  II.  Leu<^elt-  iS:  Co.*   .0853 

Burl  K.  Seaiinell  08|f 

IJOjOJ'O  pounds  ham  (prr  tlo/rn  cans): 

Burt  K.  Scaniiell"'   6,85 

*J0,O()U  pounds  huttei-: 

The  Kl«;iii  But tcr  Company  '   .30 

lli-hie,  Smitli.V-  Co.'  '  26S 

Simpson,  M<:ln;yre     Co   .2696 

5,001)  jMUinds  ten : 

Thurher,  \Vh\la3id  *.V  Co   .31 

Fiaur.is  11.  L!'.;i;etJ.  iV  Co   .38 

,h»hn  (i.  .\L.r>'  :   .23 

2r»(),(MH)  poiuids  'ii,;;ir: 

'I'lmrhi-r,  W)i\l.i:i.l  A"  Co..   .0722 

.hiliies  i:.  Mirli.i.  I   .0719 

Franci.-i  11.  L.'-ni  t;.  A  (  o."   .06b65 

'Contract  awarded. 
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170,000  pounds  fresli  beef:  '  ^ 

Peter  Morrisou   (O.OR 

James  J.  Lyons   .  076 

JohnHaulev*   .06f 

130,000  poQiids  fresh  bread : 

Anton  Behlau*   .025  " 

John  McNauiara   .  0325 

860,000  pounds  biscuit: 

John  D.  Gilraor   .  045 

The  Treadwell  &  Harris  Baking  Company   .  0397 

Charles  T.  Goodwin*   .  03(36 

15,000  pound  pickles: 

E.  H.  LeCour*   .069 

F.  Foehrenbach  <fc  Co   .07 

Kemp,  Day  &  Co   .  0725 

19,600  pounds  wheat  Hour : 

Francis  H.  Leggett  Sl  Co.*   .025 

Charles  T.  Goodwin   .02d5f 

170,000  pounds  fresh  vegetables : 

Peter  Morrison   .02 

James  J.  Lyons   .015 

John  Hanh  y*   .  .00| 

64,765  pounds  ice: 

Knickerb(»cker  Ice  Company*   .40 

W.  J.  Belford  50 


Sekeduh  of  proponalH  for  prorhions,  etc.,  for  iasuv  at  nary-yard^  Xorfolk,  received  by 
Bureau  ProvinioiiH  and  Clothimjy  under  advertise  men  t  dated  May  12,  lV?Cv"*,  opewcd  June 
5,  lrit!S, 

83;000  pounds  fn'sh  beef: 

James  Q.  And«'rson   $0. 085 

Samuel  Wrstlieinior   .091 

Louis  \VaH.sL'nnan   .0H56 

Isaac  (fUtnian*   .  0824 

83,000  pounds  t'n'Nli  vt'gftables: 

Samuel  \Vrstlirini<?r   .03r)5 

Louis  WasHi'i  nian   .  (K^40 

Isaac  Gutman*   .03 

70,000  iMuindM  fn-sh  br«*a(l: 

C.  T.  Cal»l<  r*   .03 

80,000  fiounds  bi.sriiit  : 

John  D.  (iiliiior   .04| 

Charles  T.  (loodwiii*   .04 

240,<H)0  gallouH  i'lchh  water: 

William  Clarko*   .0075 

47,245  pounds  ic«»: 

John  K.  (jauii*   .75 

Iron  roofing: 

I*.  KHcham  A  Co.  *   12,(HK).00 

King  Iron  llrid^r  and  .MMnnractui ing  ('oinpanv   13,994.00 

Baitlrtt,  Ha.vwanl  A  ('«»  '.   l.'»,r)00.00 

Snead  &  Ci».  Intn  Wuikn   15,e;:>U.00 


Schedule  of  pmposnh  for  ftrm-isiiKin*.  //r.,  fur  isitie  at  nani-yard,  Jio^ton^  reecired  by 
Bureau  VroriMonH  and  tloth  'uuj,  under  adrvrtim  mt  nt  dated  May  12,  l>irt'^,  opened  June 
5, 

Charles  A.  Simonds: 

40,(KM)  pounds  fif  sh  In-cf   gO.  Ot) 

40,000  pounds  fn-sh  vrgi-tabh's*   .01 

Michael  J.  JJoran : 

40,000  pounds  frcsli  boi'f   .06 

40,000  pounds  fn'sli  vogvtabli's   .015 


*  Contract  awarded. 
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Rowland  A.  RohhiiiH: 

2,7&2  pounds  G.  A.  Rteel  wire*   |0.0t?7 

200  pounds  ml  lead*   .Wl 

5  gallons  spirits  inrpoutine^   .48 

20  gallons  linst'od  oil,  l)i)iled'*   .68 

10  gallons  asphalt  urn*   .64 

40  gallons  tar  oil*   .19 

200  yards  slioeting.  1).  \V.  cotton*   .21 

100  yards  black  parceling*   ,10 

200 i)ounds rigging  leather*   .355 

C  paint  brushes*   1.70 

1  metallic  ta}>e  lino,  Chest ernian's*   3. 15 

2  shoe  knives*   .20 

500  rungs  for  Jacob*s  laddt»r*   .10 

50  single  hooks,  one-half  inch*   .09 

150  sister  hooks*   .19 

:i50  wire  thimbles*   .07 

1()8  pounds  sheet-iron*   .15 

3,0r)8  jK)un(ls  sheet-cop])er*   .2499 

90  pounds  lianca  tin*   .33 

P.  F.  McDonald: 

G,0()0  pounds  wrought -iron  plat<»s*   .03 

1,024  pounds  angle  and  bar  iron*   .03 


Proposal  for  Ice  for  yinrif-yard,  Learjue  l^hind,  retrtrvd  hif  Bnrvau  of  Prorhions  and  Clotk- 
iiig,  umh  r  ndvcri'iHcment  dated  May  12,  1':'^'!^,  opened  June  lebtf. 

Knickerbocker  Ice  Co.,  GO,  175  pounds  ice*   0.40 


Schedule  of  pro}}o>^<ih  for  fresh  Ihef  reffefahh-H,  and  \ee^  for  issue  at  U.  S,  Xnral  .tcadtmjif 
rtee'md  bj/  liurenu  of  Prorhlonn  and  Clotlihif/,  under  adrerihtmcnt  datid  May  19, 
opened  June  VJ,  l^f^^. 

10,000  pounds  fresh  beef: 

John  K-  alyt   $0.0??75 

Jackson  Hrewer*   .(H 

10,000  pouiHls  fresh  vegetables : 

John  Kealvt   .02!Ti 

.lackson  l>r<*\\<  i-   .04 

134,000  pounils  ice: 

Joseph  S.  M.  liaMl"  1S50 

10,000  })i)und.«>  fn 'sh  bn  ad  : 

Martin  M.  Smillit  0330 


Schedule  ttfjtroj>o>^<fJs  f(.>rftc^h  hirf  ri  tjchtldi s.  ire,  <'/c.,  for  is»ue  at  nary-yard^  Mart  , 
/slond,  rn  t  i'ii-l  hji  llitnaii  of  rrorisions  a nd  Clolh'nnj,  under  advcriincment  dated  Maj/ 
l\\  ^'i^!^,  oprnt  d  jinn  pj,  l".-"^. 

r)(>,0(H)  i)oun«ls  fn  sli  b.'t  C: 

J.  F.  Tobiii   $o.O!?rr) 

Jai-.ibSi  MI  //  1H?50 

50.001)  |HMill(l>  llcsll  \r-rt;iM<  .s; 

J.  \\  T(»i»iM  0275 

.lacnh  St  lit//   .01 

40,0(M)  pounds  iV.'^li  brr.id  : 

I).  'i\  lirowii,  Jr.-  04 

Woiir  A  15.— <  04 

T.'i.Oi'i)  |i(»innlN  l»i-^<'lli^ : 

Aiiierican  r.iM  iiit  ( *■».:   .0549 

'J'J.Olhi  iM.iiiiiU  i.-.- : 

Henry  ('i»nn(>ll_\  "   .03 


*  Coutiaci  a\vardt*d.      t  l*n)posal  informal.       ;  lilxcesaivo;  bid  rejected. 


REPORT  OF  THE  SECRETARY  OP  THE  NAVY.  465 


SeiieduU  of  propoaaU  for  fr€9h  water,  beefy  vegetdblea,  and  bread,  far  iaeue  at  United  State$ 
IhUning  Station,  received  by  Bureau  of  rrovitnons  and  Clothing,  under  adrertiaement 
•    dated  Afay  19,  ItiSS,  opened  June  12,  18d8. 

180,000  gallons  fretth  vv-atcr: 

Lawton  Coggeshall*   $0.0050 

30,000  |>oand8  fresh  beef: 

William  S.  Bailey  1*>75 

J.  B.  De  Blois  &  Son   .13 

Thomas  Gladding  &  Son  T-iaO 

John  T.  Reagan*  0750 

30,000  pounds  fresk  vegetables : 

Lawton  Coggcshall   .03 

Williams.  Bailey  0325 

John  T.  Reagan*  0250 

30,000  pounds  fresh  bread : 

Simeon  Davis   .  0350 

R.  W.  Franklin  0350 

J.  J.  Lynch*  0325 


Sckedute  of  propoaaU  for  fresh  beef,  regetablea,  and  bread,  for  issue  at  navy-yard.  Porta- 
mouth,  X,  11,,  rvctivvd  btf  Bureau  of  Provisions  nnd  Clothing,  under  advertisement  dated 
May  ID,         opentd  Jitne  12,  lfi6± 

10,000  i»onndH  freHh  beef: 

Clarence  M.  Prince*   $0. 0  ?75 

Herman  U.  Paul  0950 

1G,000  pounds  fn'sh  vegetables: 

Clarence  M.  Prince*   .02 

Herman  R.  Paul  02 

13,000  pounds  freHh  1>n'a<l  : 

Clarence  M.  Prince*  06 

Herman  H.  Paul  06 


*  Contract  awarded. 

11294— N  88  30 
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Schedule  of  proposals  for  frenh  heef,  vegetdblcSf  ice,  file-hoxe8,  for  nary-yard^  Watihlmgiainj 
received  by  Bureau  of  Vrorisions  and  Clothing,  under  adcerliaement  dattd  Majf  19,  IScd, 
opened  Jane  12,  18dH. 

6,000  ponnds  fresh  bi?ef : 

Charles  C.  Carrol  I  *   |0. 0424 

F.  G.  Alexander  t   .05 

8.  L.  Hoover   .14 

6,000  pounds  Irosb  vej^etables : 

Charles  C.  Carroll  *  0230 

F.  G.  Alexander  t  0150 

S.  L.  Hoover.   .05 

4n,19r>  pounds  ice: 

Indej)enden  t  Ice  Company  t   .40 

Great  Falls  Ice  Company   ,{i0 

National  document  file  boxes,  with  suspension: 

Gore,  J auney  &  Co.  t   1.10 

National  document  file-boxes,  without  susx>en8ion  : 

Goro,  Janney  &  Co.  t   .80 


Schedule  of  propoaah  for  rope-wheels,  etc.,  for  navy-yard,  Washington,  reoeired  hy 
rcaii  of  Provifions  and  Clothing,  under  adcertisement  dated  Nay  S26.  1888,  opened  June 

ID,  1668, 

Kope-wheels,  etc. : 

Geor^XoC.  Howard  t   $6,203.00 

C.  Kittenhouso   6,6^5.78 

J  ohn  Cooper   6,  34ul  00 


Schedule  of  proposals  for  iron,  lumber,  paints,  etc.,  for  navy-yard,  Mare  Island,  receivfd 
hif  the  Bureau  of  Proi  'mons  and  Clothing,  under  advertisement  dated  June  2, 1888,  opened 
June  2(),  1666, 

William  Walker: 

Cedar  t   |90.00 

j^inch  white  oak t   110.00 

5-inch  white  oak t   130. 00 

Cherry  t   155.00 

I'inot   80.00 

Redwood  t   45.00 

Black  walnut t   195lO0 

Orej^on  i)iuo  t   30.90 

White  ash  t   105.00 

( )rejLr<  >n  p  i  no  logs  t   29. 50 

A.  Powell  :t 

Ci  dar   92.50 

2-iuch  white  oak   175.00 

r>-iuch  white  oak   200.00 

Cherry  ,   200.00 

Pino   92.  SO 

Krdwood   40.00 

Jilack  walnut   250.00 

Oro;?onpino   60.00 

White  ash   170.00 

Orr^on  pine  lo;.js   56.00 

.T;juieH  McCiiddcn  : 

C«Mhjr   100,00 

•J-in(rh  w'lirr  oak   160.00 

.ViiM'li  whito.  (.jik   2UO.O0 

Ch(  iTv   200.00 

Pine.^   100.00 


"  Inforninl.  t  Contract  awarded. 
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James  McCuddcu — Continued. 

MMlk  WHtttOt   JKW.  00 

Oregou  piuu   65.00 

White  aah   155. 00 

Oregon  pine  li^-js   GO.  00 

Austin  &  Plielps : 

VA,im)  pouTiilb  ronnd  iron,  Hize  ii  to  f  •   .  0280 

Kabber  \ ►ii mi for  biind-saw  whetils*   7, 50 

BoBiid-bcat  upbokteroTii'nuils*   1.00 

Muriatic  acid*   .C»6 

CoEtoD  wjckin|5   .25 

Ftimp  tea f. her, 3  sidea*  -   ,35 

E n a  Eue  I ed  fM^j^  Jtfftibsr*  '^5 

Bw^diNh  iroaQpl^;Mn9r*8  tacks   5. 00 

8b«6t    *   .  0825 

M  WaWi'lilW  mat tress«-8'   2. 23 

7-inch  deck  spikes*   45. 00 

6-  inch  deck  spikes*   45.00 

5-  inch  deck  spikes*   45. 0;i 

Anglo  iron*   .04 

Flange  iron*   .06 

Rivets   45. 00 

2  bars  steel   ,11 

Rubber   .45 

Sheet  gum   ,70 

7  dozen  elbows   47. 80 

7  dozen  con])lings   lOH.  0(» 

7  dozen  tees   57. 60 

7  dozen  crosses   66. 00 

7  dozen  caps   27.60 

7  dozen  return  couplings   I05.  (;o 

N»PPit*8   25!  HO 

Plugs   17.00 

6  crucibhis*   11.70 

Steam-pine   9;j!5() 

Lace  leather,  4  skins   ^15,  ^ 

200  feet  brass  tubiiiji*   110.00 

1  dozen  maehinist.-.'  hammers   11.00 

150  feet  rubber  boso   \2rt 

6  dozen  iron  bolts   3^00 

Albert  Gallatin : 

i:},01H.>  pounds  roinnl  iron,  size  J  to  J*   .0260 

1H,000  ponn»ls  roiUMl  in«n,  ^ize-j,';  to  |   !o285 

Cotton  wiekiii^*   *  I7 

Swedish  imu  njibol^ti  nTb'  lacks*   2!6:< 

7-  inch  <leck  spikes   4?^.  70 

6-  in(:h  4leek  sj)ik«'^   4h'.  70 

5-inch  deck  s]»ik«'s   48!  70 

Rivets*    "  2.r<!(H) 

2  bars  St  eel*   .iVX,0 

Hubber*   \  l(j:,0 

Sheet  gum*   .4:i50 

7  dozen  elbows*   46!  41 

7  dozen  couplings*  ..."!'.'!!  Km! 68 

7  dozen  tees*   55. 23 

7  dozen  cn»s>es*   (Jo!  66 

7  dozen  caps*   26!  53 

7  dozen  return  eonp!in;;s'   103*25 

^'»pi>i''«'  !!!!  24!  57 

^hvAi^'   17.01 

Steaui-pifn  *   h^^i.HO 

I  h  '    4  skills*   il.  00 

1  dozen  nia<' lini.-ts' hamnnTs*   8!lKl 

150  feet  rubber  iio^e"   [  Idio 

6  dozen  iron  bolts*   1.74 


•  Contract  awanle.l. 
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Merry,  Faull  &  Co. : 

15,(KK)  pounds  canned  roast  beef*   ^0.  A-* 

15,000  pounds  canned  corn  beef  *   .Ot'i 

Schedule  of  proposula  for  voal  for  iian/'yardj  Washingtonf  received  by  the  Durcaa  of  Pro- 
visions  and  Clothinijj  undt  r  advertisement  dated  June  2, 18S8,  opened  June  i2i5,  li^^f, 

■GOO  tons  Cumberland  coal: 

Stevenson  &  Bro.*  

John  Miller  

Johnson  Bros   '^.l*;; 


*  Contract  awarded. 
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No.  ll.^BUBEAU  OF  MEDICINE  AND  SUBGERT. 


Navy  DepartmenTi 
Bureau  of  Medicine  and  Subgeby, 

Washington^  J>.  C,  October  25,  1888. 

Sir  :  I  have  the  honor  to  submit  tlie  statistical  report  of  the  health 
of  the  Xavy  for  tlie  past  y«ar,  together  with  estimates  for  the  fiscal  year 
ending  June  30,  181K),  and  the  condition  of  tlie  naval  hospital  fand. 


EktthnateH  of  appropriations  rf<fuirnl  for  the  Hut'rice  of  the  fiscal  year  ending  /km  30, 1890, 
by  the  IJurvau  of  Mt  dicino  and  finrgtry,  I^Tacy  Department, 


Dt^tiuK'd  obJcrtM  of  cxpnulilurc,  explauatiooa. 


iSalarirti,  Bnrrau  nf  Mnllciiu'  nnd  Stirjery. 


Chirf  clcik  ranpTopiiiito.l  Jiilv  lI,l.-^88)  

Ow  cli'i  k  of  <:lass  iliico  (rtanni  art)  

Olio  <  IfTk  of  rl.irtH  1  wo  (s.imc  a<'l)  

Oiir  cU-rk  of  clii-s  ouv  (sanif  art )  

Olli'  rloik  (fMliu-  iirt)  

One  :is>i^t.iiit  im-^xi-n-.M^r  (^an^^'  ai;l)  

Our  liihon  r  (sjiinc  a<  t)   

OtH«  .j.miTor  roriiav;il  ili-^iMMisarv  (satno  act) . 
Oin'  laljoiri-  for  w.wni  dirt|»»-us:ny  (saim-  act)  . 


I  Eatimat-ed 
amoant  which 
I     win  bo 
I  required  for 
each  detailed 
I    obiject  of 
'  expenditure. 


$1,800.09 
1,800.00 
1,400.00 
1,200.00 
1,000.00 
720.00 
600.00 

eoaoo 

480.00 

"T,"4aioo 
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C9Hmate9  of  appropriations  reqiAred  for  the  service  of  the  fiscal  year,  e/o.~Contiuued. 


Detailed  obJeoU  of  ezpeudituro,  and  explanations. 


SAtimated  a™«„„* 
amount  which'  ^^^^^S?*, 
will  bo  |*PPr^^P7it^ 


Su^po^t  of  the  9tudical  department 

ir  snrgeona'  necessaries  for  vessels  in  commission,  nnvy-yards.  naval 
itat  ions,  Marino  Corps,  and  Coast  Survey  and  for  t  be  civil  ebtablishment 
It  the  several  naval  hospitals,  navy-yards,  naval  laboratory,  mnsvnm 
if  hygiene,  and  Naval  Academy  (appropriated  September  7, 1888)  , 

yaval-hotpital  fund. 

T  the  maintenance  of  the  naval  hospitals  at  the  various  navy-yards 
ind  stations  (same  act)  


dmtinffent  expenee^  of  the  Bureau. 

r  fk^ifiht  or  expressagc  on  medical  stores ;  toll ;  ferriaf^es ;  transporta- 
ion  of  sick  and  insane  patients;  care,  trauKixtrtation,  auU  burial  of 
he  dead;  advertising;  telegraphing;  ront  of  telcpLoncA :  purehasoof 
MM>ks  and ;  stationery  binding  of  unbound  books  and  paniplilvts;  post- 
ice  and  purchase  or  stumps  for  foicign  scrvioo:  oxpeuNcs  attending 
he  medical  board  of  (•xaniincrA ;  ront  of  roums  lur  naviil  disiM.>nsary 
Ad  niust  um  of  hygiene :  hygienic  and  sanitary  investigation  and  il- 
ustration ;  sanitary  and  hygienic  inMtrnction  :  i>urchase  uud  repairs 
vauonsand  harness;  pni  chase  of.  and  feiil  for.  hoinesand  cows:  tre«'s. 
ilonts.  gaiden-t(N>Is.  and  setxlH;  furuiturti  and  meidental  articles  for 
he  museum  of  hygiene,  naval  ilispeUHiiry,  Washington  ;  nav:il  labora- 
or>*,  ►ick  quarters  at  Navnl  Academy  ami  marine  ban  aeks,  antl  dixpen- 
iuiies  at  navy-yards;  washin^for  medical  dop.irtmcut  at  museum  of 
i>gleue,  naval  dispeuHary  Wusbinuton ;  naval  laboratory,  sick  quar- 
crsat  Naval  Academy  and  niai  inn  Itai  raeks,  diMpouHaries  at  navy-yards 
ml  n.tval  stations,  and  ships  und  leudezvuus  (uppropriatod  September 
.  18^tl  


$57.  5U0. 00  I      $57, 500. 00 


20. 000. 00 


20, 000. 00 


25. 000. 00 


HrpairH,  Bureau  i»/  Medicine  and  Surgery. 

r  neeesHttrv  repairs  of  navul  laboratory,  navul  hospitals,  and  append- 
gcH,  mdtMliug  io.uls.  w  liaives,  iMithuuses,  hidewalks,  fences,  gai  dens, 

ill  nis.  and  cemetei  ies  (i^nio  a«'t  >  

r  continuing  the  improvement  of  the  naval  Iiospital  park  at  Ports- 
iioiitli,  Va.  (same  act)  


Sick  quarttrt,  nary  yard,  Vort* mouth,  y.II. 

r  the  eonhtniction  of  sick  quartets  at  the  navy-y^inl.  Portsmouth.  N. 
I.,  in  lull  for  all  expenses  of  erecting  and  fuinishing  said  hick  ({uar- 
I'rs,  to  Ik'  immediately  available  (submitted)  

medical  direefor'e  rceidence,  Xaval  Hospital.  2Iarc  Inland,  Cal. 

r  th«  cunHrruction  of  icsideuee  for  medical  director  in  eliargo  of  Naval 
Io«pit:il.  Muro  Inland.  Cal.,  in  full  tor  iill  expenses  of  ere<-tiiig.  fur- 
i>liin:;,and  making  neresoary  iM)prov«-ment.'4  alNiut  tlie  groumls  (sub- 
iitt»d>  


$20. 000. 
5,000. 


00  ' 
00  ' 


25. 000.  CO 


r^o.  m.  00 

5.  000. 00 


:<5.  coo.  00 


I 
I 
i 

20,  OUO.OO  : 


NAVAL  HOSPITAL  l  UND. 

The  coudition  of  this  fund  is  as  follows,  viz : 

lanct?  ou  haiHl  Ortol»«'r  1,  1?*^7   $213,9ro.06 

tinMiTn.'<l  to  tilt}  cmlit  .since  October  1,  l^dT,  by  the Ftiurth  Auditor  of 

Tri'iLsii  ry  1   7c*,  4H0.  Ofi 

I'tlit  by  upprupriutiou  for  li.^ral  year  Hei)   20,()0().  UO 

peudod  siuce  October  I,  Itlri*   7rs?:'7r».  14 

laiHv  on  hand  October  1,  I'l^c'S   *j:j."i,.V.*1.4):i 

NAVAL  nOSPlTALS,  SICK  <.,»I'ARTEKS,  AND  SANITARIUM. 

Porffonouth,  N.  H. — A  small  wooden  buildinj;  belonging;  to  Yards 
d  Docks,''  so  dilapidatcMl  by  a^e  that  no  amount  of  repairs  can  make 
habitable  much  h)nger,  is  occui)ietl  as  sick  quarters,  but  in  every  re- 
ect  is  untitted  for  the  i>ur[)oses  for  which  it  is  used,  and  it  should  be 
aiidone<l  us  soon  as  suitable  sick  quarters,  or  preferably  a  small  com« 
Klious  hospital,  is  built,  at  a  moderate  cost. 
1111)4— N  88  31 
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Au  advantageous  site  is  found  on  Seavy's  Island,  belonging  to  and 
adjoining  the  navy-yard,  suiQciently  distant  from  the  latter  and  from 
the  neighboring  town  to  avoid  <langer  of  oommunicating  any  iiestilen- 
tial  disease,  and  yet  near  enough  to  fulfill  all  the  reqairemeuts  of  the 
nav;y-yard  and  marine  barracks. 

Estimates  are  herewith  transmitted  for  the  erection  of  a  bailding  at 
a  cost  of  $35,000,  for  which  your  approval  is  respectfully  solicited. 

Widow'^8  Islandj  Penobscot  Bay^  Maine. — This  hospital  specially  ecu- 
structed,  under  the  supervision  of  Passed  Assistant  Surgeon  Heffenger. 
for  the  quarantine  and  treatment  of  the  sick  with  yellow  fever,  was 
completed  at  the  end  of  the  last  fiscal  year. 

A  safe  and  convenient  anchorage  is  given  to  infected  ships,  and  the 
locality  is  sufficiently  isolated.  Three  Ducker  portable  field  nospitals 
have  been  provided,  which  afibrd  accommodation  for  the  treatment  of 
contagious  diseases.  During  the  year  a  wharf  was  built,  with  a  laud- 
ing iloat,  gangway  plank,  and  a  boat  shelter  house.  For  maintaining 
cx>minuiiicatiou  with  the  surrounding  islands  a  steam-launch,  sail-boat, 
and  double-end  row-boat  have  been  added  to  the  station.  Walks  have 
been  laid  out  and  graveled,  and  spruce,  fir,  and  other  hard-wood  trees 
have  been  planted  in  the  graded  grounds.  The  Bureau  has  contracted 
for  supplies  whene\^r  needed.  The  establishment  as  now  equipped 
will  accommodate  fifty  patients,  and  this  could  be  increased  to  any  de- 
sired extent  by  adding  more  Ducker  pavilions. 

Chelsea,  Masft.—CQvUim  repairs  have  been  and  are  being  made.  A 
new  system  of  steam-heating  is  about  to  be  introduced  which  will  oc- 
casion important  saving  of  (*.oal  and  afford  heat  both  for  the  hospital 
and  the  house  of  the  medical  officer  in  charge. 

Brooldijn,  N.  i"".— (Jleneral  renovation  and  repair  will  be  required  dur- 
ing the  year.  A  new  system  of  steam  heating. will  bo  required  next 
year.  The  steam-heating  system  of  the  house  of  the  medical  director 
is  defective  and  expensive.  It  is  being  removed,  and  new  radiators 
introduced  which  will  receive  steam  directly  from  the  hospital  system. 
Eventually  it  is  proposed  to  supply  the  house  of  the  director  of  the 
navid  laboratory  with  steam  from  the  hospital.  These  repairs  and  im- 
provements can  be  effected  with  the  funds  available  to  the  Bureau. 

Philadelphia,  ra,--hi  good  condition ;  only  slight  repairs  are  needed. 
Sullicient  accommodation  for  protecting  the  supply  of  coal  flx)m  the 
weather  is  wanting.   An  additional  coal  shed  is  required. 

AnnapoliH,  Md, — The  sick-quarters  at  the  ^aval  Academy  is  in  excel- 
lent condition,  with  adequate  capacity  for  fulfilling  all  requirements. 

]]  'aMuffton,  1).  C. — Condition  satisl'actor^^  New  floors  have  been  laid 
in  i):iutries  and  ])a.ssa<;eSj  and  the  iron  fence  surrounding  the  grounds 
has  l)e(^n  painted. 

-Vor/W//,*,  Vf(. — Since  the  rc-oiicnpatiou  of  the  hospital  so  little  has  been 
expended  on  the  unused  portion  that  it  is  dilapidated  and  decayed  tea 
de.uree  making;-  it  unsafe  if  this  portion  was  needed  for  use.  In  1872  a 
lM»ard  of  <^\|)ei  ts  estimated  the  cost  of  i^epairs  of  the  dilapidated  po^ 
tii»n  re(iuisile  to  njake  it  servi(jeable  to  amount  to  more  than  $32,U00. 
1'his  iieni  is  nientione<l  to  show  the  actual  condition  of  the  decayed  por- 
1  ions  and  the  need  of  rei)airs  for  its  preservation.  The  repairs  already 
made  on  Uw  oeeui)ied  i>ortion,  and  those  required  during  the  year,  can 
b(»  effected  without  a  s])ecial  appropriation. 

lioapiial  Park  improvemenU,  Xo}'folk. — ^An  appropriation  of  $5,000 
was  exi)ended  during  tlie  year  in  improving  the  Naval  Hospital  Park. 
Numerous  small  elevations  and  depressions  were  brought  to  the  same 
level,  a  lew  tiees  taken  out,  and  much  undergrowth  removed  by  grub- 
bing.   A  well-shelled  serpentine  roadway  or  drive,  18  feet  in  widthand 
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more  than  a  mile  in  length,  was  made,  to»?ether  with  grradeil  foot-walks, 
10  feet  in  wiiltli,  whose  snrfiices  are  to  be  eventually  covered  with  as- 
phalt or  other  material.  Settees  ot  iron  an<l  wood  have  l)een  provided. 
Green  sti-eet  in  Portsmouth  has  been  extended  to  tlu)  hospital  property 
and  a  culvert  built  between  the  same.  This  extension  gives  a  new  en- 
trance, now  the  ])rincipal  one,  at  which  there  has  been  erected  an  orna- 
mental piteway  with  side  entrances.  The  old  board  fence  inclosinjj  the 
park  is  decayed,  broken  down  in  many  places,  needs  constant  patching, 
and  in  its  defectiveness  is  entirely  untit  for  its  original  purpose.  With 
the  a|)j)ropriation  made  this  year  for  continuing  the  improvements,  it  is 
considered  advisable  to  erect  a  suitable  inm  fence. 

Sva  icfill^  Xor/olL — The  plan  and  specilications  for  the  rej>air  of  the 
sea-wall  have  been  prepared,  and  the  contract  for  the  completion  of  the 
work  will  be  made  as  soon  as  jmicticable. 

Pcnsa<i)ht^  Fin. — The  si(^k-quarters  is  a  light  frame  building,  well  ven- 
tilated and  atlai>tcd  for  the  climate,  and  rests  upon  part  of  tho  founda- 
tion of  the  old  hospital  destroyed  by  tire  during  the  civil  war.  It  ap- 
pears to  be  ample  forthe  i)resent  need  of  the  station,  and  was  thoroughly 
ivjiaired  last  year. 

Mare  Island,  Cal. — During  the  past  two  3'ea:s  this  hospital  has  had 
extensive  repairs  and  is  now  in  excellent  condition. 

The  liureau  has  rrcqiu'ntly  calle*!  attention  to  the  urgent  need  of 
separate  (puirters  forthe  medical  otlit'er  in  charge.  Jn  their  absence 
he  is  obliged  to  occupy  rooms  intended  tor  the  junior  lUi'dical  otli- 
cers,  and  a  ward  which  has  never  bt'en  used  for  the  ])iftients.  These 
apartments  are  not  adaptetl  Jor  oci'uj)ancy  by  a  family  comprising  female 
members,  children,  and  wouhmi  servants.  The  Junior  medical  ollicers 
have  rooms  on  the  lir.Nt  lioor,  which  properly  miglit  l)e  diverted  to  other 
pni  poses.  If  the  meili<';il  <lin'(  tor  liatl  a  rr.sidcnee  without  the  hospital 
the  suitable  eomphMneiit  (»f  Junior  ollicers,  now  im]K)s.sible,  ctmid  be 
accommodated  on  the  second  lioor,  and  enable  tin*  rooms  vacated  by 
them  on  the  liist  tloor  to  be  used  rorjHi!)lie  purposes.  ^Iedi<!al  Director 
(iilioii  calls  atleniion  lo  the  expeilieney  til*  vacating tlie  wanl  now(M.'cu- 
piiMl  by  him  wheni-ver  other  <|i:;irters  ;in*  atlbrded,  to  give  accommoda- 
tion to  a  iiuuiber  ot  )i:iral,\  t ie.>  and  iutirm  seamen  and  marines,  con- 
stantly iiK  leasing,  fnr  wlmni  pnivisiuii  should  be  made  rnrtht'ir  subsist- 
enee  and  I'are  taking,  t  1m  veby  a\ oidiug  the  cKiwded  rondition  of  the 
Naval  Asylum  at  IMiiladelphia,  and  the  expense  and  dillieulty  of  a 
transler  thenM<».  The  hnspiial  at  Mare  Ishnnl  is  see(>ntl  in  imjiortauce 
to  that  at  l»rookl\u.  All  the  ))i-in<-lpal  hospitals  on  the  Atlantic  c«)ast 
havi*  M'parate  Imuses  inr  iln-  laniiiies  n{'  the  !!!e<lh  al  ulliri  rs  in  <'harge, 
and  the  conditions  which  nuke  thi'^  >o  nt  i-e.-sarx  t'xisi  in  a  ;:reater  de- 
gree at  this,  the  only  ln»'<p:;al  on  the  1*;m  ilie  <-oast  lor  the  Pacilic  ami 
Asiatic?  stati(»ns,  aiid  where  no  oiii-jd»'  <pi:.rt»  rs  ca?i  Im*  rented. 

I'or  the  jiurposc  oT  reniovinir  the  emlfari aNNinciit,  estimates  are  sub- 
mit te<l  tor  building  a  lM»u-e  lia  tln*  medical  director  at  a  cost  or?-0,000, 
iiH'hnling  all  the  e\|ienNcs  «»t'  conuM-wons  vviili  the  hosjiilal  system  of 
water  supply,  heatinu^  gas  liuhting.  >ev.i'ij-e,  and  drainage,  which  it 
is  Iiope<l  will  meet  With  \ our  appr'»v  al. 

Yn!:ttlHiimi^  Jiipnn. — Our  nnl\  nav:il  ho<])ita!  on  a  lori'ij:u  station  re- 
ceives the  sick  rri»ni  till' meichant  a>  \\«  11  as  the  naval  >ervi<-e.  Ii  is 
growing  in  im|H>rtancc  in  t  he  esi  iin.n  .i»n  tli«' c«unmunily,  and  it  is  the 
earnest  wi>h  td'the  riureau  ii>  c»»niiniie  ili;-;  leding  ami  imprnvHinent. 

The  ho<j)ital  is  in  a  ci  editable  condit  i»>n.  A  lew  ri-pairs  and  improve- 
ments are  being  made  together  with  the  ivrurnishing  tif  the  warils  and 
medical  otlicers'  (piarteis.  The  ecpiipm cut,  which  was  procured  in  1872, 
has  had  hard  usage,  and  is  havin:g  a  renewal. 
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Sargeon  Oravatt  writes : 

Throngh  the  energy  of  my  predecessor,  Sargeon  McMartrie,  the  groDnds  sarroand- 
infr  the  hospital  have  been  reclaimed  from  a  bleak,  overnnrowD,  and  almost  nocared 
for  waste,  and  made  attractive  by  ornamental  trees  and  flowers.  The  English  naval 
hospital,  in  proximity,  has  an  allowance  of  £500  to  expend  upon  its  grounds  annually 

PENSION  CASES. 

Number  of  pension  cases  remaining  on  hand  Jnne  30,  1B87 
Number  received  during  fiscal  year  ending  June  30,  1888  . 
Number  answered  during  fiscal  year  ending  June  30,  1883 
Number  remaining  on  hand  June  30,  1888  

MUSEUM  OF  HYGIENE. 

Medical  Inspector  Wells  reports : 

On  assuming  charge,  February  1,  1888, 1  found  the  museum  overcrowded  with  ex- 
hibits, the  library  too  large  for  it«  allotted  space,  and  the  laboratory  fully  occupied 
with  chemical  work,  all  of  which  demonstrated  the  healthy  growth  of  the  institution 
in  the  short  period  of  six  years,  as  well  as  the  wisdom  of  its  founders  and  managen. 
It  is  therefore  unnecessary  to  advance  any  argument  as  to  the  need  of  snob  ft  mn&enni, 
it  being  the  first  and  only  one  of  its  special  character  in  this  country.  Apart  fhmi 
the  support  which  it  must  have  from  the  General  Government,  its  existence  and 
objects  nmst  be  more  generally  made  known  to  the  medical  profession  and  aJl  who 
are  interested  in  sanitary  science  to  insure  its  perfect  and  permanent  success. 

During  the  recent  congress  of  physicians  and  surgeons  held  in  this  city  the  mnsenm 
was  visited  by  many  delegates,  some  of  whom  until  then  were  ignorant  of  the  ex- 
istence of  such  an  institution,  while  all  expressed  surprise  and  gratification  at  what 
had  been  accomx)lished  in  so  snort  a  time,  and  promised  their  interest  and  support  in 
the  future. 

New  cflbrts  hate  recently  been  nmdo  to  enlist  the  co-operation  of  medical  men, 
architects,  builders,  plumbers,  iuventors,  and  students  of  hygiene  throughout  the 
country.  As  the  publicity  of  the  museum  increases  so  will  the  collection  of  sanitary 
and  hygienic  appliances  increase,  until  there  will  be  absolutely  no  more  apace  in  the 
])resent  building  for  exhibition  of  the  same.  It  will  therefore  soon  become  necessary 
lo  use  the  lower  floor,  now  occupied  by  the  naval  dispensary,  or  seek  a  larger  building. 

During  the  pjist  year  many  additions  to  the  exhibits  have  been  made,  including 
some  very  interesting  and  instructive  specimens  of  defective  plumbing,  faulty  traps 
and  waste  pipes,  and  here  I  would  add  that  many  prominent  builders  and  plumben 
in  Washington  and  other  cities  are  inauifeHting  their  interest  in  the  museum  by  con- 
tributions which  show  the  advancement  made  in  recent  years  in  building  healthfnl 
homes.  The  result  is  that  the  inuseum  is  frequently  visited  by  persona  who  are  in 
search  of  the  best  sanitary  measures  to  render  their  new  buildings  wholesome  and 
healthfnl. 

The  library  is  constantly  receiving  accessions,  including  the  best  native  and  foreign 
works  and  periodicals  on  liiedicinc  and  surgery,  hygiene,  and  scientific  subjects.  Thii 
increase  iiecessitateH  the  re-arrangement  of  the  books  and  the  addition  of  more  shelves 
the  ensuing  year.    Wo  now  have  about  1,000  volumes  ready  for  binding. 

VACANCIES  IN  THE  MEDICAL  CORPS. 

Vacaiicies  have  existed  in  the  ^rado  of  assistant  snrgeon  since  the 
close  of  the  late  war.  In  1877  the  luimber  of  assistant  surgeons  allowed 
by  law  was  nearly  complete,  only  four  vacancies  existing.  In  the  follow- 
in;':  y^'iir  the  vacancies  were  six.  At  tbe  present  time  there  are  eleven. 
In  twenty  yenrs  tlie  percentage  of  accepted  candidates  is  25 ;  of  rejected 
candidates,  75. 

The  board  for  the  exaniiuation  of  candidates  for  admission  into  the 
]\Iedieal  Corps  Las  been  almost  continuously  in  session  for  many  years. 
]\IedieaI  Director  Gorgas,  president  of  the  board,  in  May  last  reported 

as  follows : 

I  bavo  ixM'ii  ^ivatly  dis.-i])  pointed  at  the  reaultB  of  oiir  work  thin  year;  WYen  of  the 
twelve  a])pli''aiits  were  rejected  iibyHieall}',  aud  but  oueof  the  others hju  paaaed  pio- 

tessioually. 

To  l(»\ver  th(^  standard  of  examination  is  not  considered  advisahk^ 
since  its  character  is  that  which  should  obtain  for  the  prooarement  of 
those  worthily  qualifuMl  to  lill  the  vacancies,  and  in  justice  to  those  who 
have  passed  the  same  and  are  now  members  of  the  Medical  Oorpa  Hie 
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few  admissions  are  barely  adequate  to  fill  the  vacancies  made  by  death, 
retirement,  and  resi^ation.  A  bill  for  the  improvement  of  the  con- 
dition of  assistant  surgeons  in  rank  and  pay,  in  conformity  with  your 
recommendation,  has  l^n  presented  to  Congress  with  no  near  prospect 
of  a  snccessfal  issae. 

INSANE  OF  THE  NAVY. 

There  were  seventy-nine  patients  belonging  to  the  K"avy  treated  in 
the  Government  Hospital  for  the  Insane  in  the  District  of  Colambia  for 
the  year  ending  September  30, 1888. 

BemaiDiDg  in  hospital  September  30,  1887    58 

Admitted  during  the  year  ending  September  30,  1888   21 

Total  nnder  treatment   79 

Discharged  during  the  year : 

ReciiYered   7 

Improved   1 

Died   7 

—  15 

Remaining  in  hospital  September  30,  1888 :   

Officers   7 

Enlisted  men  :  57 

  64 

No  severe  epidemic  has  operated  against  the  health  of  the  Xavy  during 
fhe  past  year. 

In  September  Supervising  Surgeon-General  Hamilton,  of  the  U.  S. 
Marine  Hospital  Service,  asked  for  expert  medical  officers  to  make  cer- 
tain investigations  regarding  yellow  fever  at  Fernandina,  Fla.,  and  else- 
where, and  to  take  charge  of  the  Government  relief  measures. 

Surgeon  Boss  and  Assistant  Surgeon  Martin,  who  were  experienced 
in  the  management  of  a  like  epidemic,  ^nd  who  had  already  volunteered 
their  services,  were  directed  to  hold  tlieiuselves  in  readiness  to  act  under 
instructions  of  Supervising  Surgeon-General  Hamilton. 
They  were  assigned  to  duty  in  Florida,  where  they  now  remain. 
Very  respectfully,  your  obedient  servant, 

Jno,  Mills  Browne, 
Surgeon-General,  U.  8.  Kavy. 

Hon.  William  C.  Whitney, 

Secretary  of  the  Navy. 
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lllV.iudia;:  p>  t  tiimi  .iinl  n:  II.' .1:1  -"M  l..  Hi   

V—itliH  jH-i  ili'i'i"*.!!!.!  I  r  III!  in -«ti I    J.77 


502         REPORT  or  THE  secrp:tary  of  the  navv. 

Proposals  for  rt2>airs  to  steam  machinery  at  lutraJ  hihoratorj/,  Xtw  York,  September  0,  19-7 

Bidder. 


JuiiKw  Bul^or  

Aiidi-KW  Kcciinn  . 
TbaddcuH  Buck .. 


AnioixM. 


$fi50.  -0 
TH-*i.  VO 
673.  w 


Contract  awiiidod  to  .JauiL'S  Bul<^i  r. 


Vroposah  for  surgical  instruments  and  appJiancfs  for  naval  lahoratoryf  Aeir  Fort,  Stp- 

ttmhtr  IG,  1S?7. 


McKcRRon  &  noliliiuH 
JJuzard,  Uuzard  Ac  Co 


Bidder. 

CiaHtL 

Clau  II. 

879.00 

bid. 

Contracts  awarded  tu  McKcssuu  Sc  Hulibins  for  both  cla«ae8. 
rro2)osah  for  yraniii  coplntj  for  naval  hospital,  Marc  Island  jCalyfornla,  ScplemhcriHj,  l55e7. 


Bidder. 


AmooBt. 


M.J.  Ileal V  &  Co.. 
Tboui:i8  M.  Dovlu  . 


Contract  awarded  to  Tliuiiias  M.  Du^  It). 

i*ropo*ials  for  repairs  to  roof,  vtc.j  to  naval  hospitalf  Norfolk,  Va.f  Septemhe>'  30,  1887. 


Bidder. 


^V.  li.  r.:ini:»rd  

,1.  V.  Kirn.an  

•lamrs  K.  Wri'ziit ... 
li.  A.  Kii  liiiid-.n  .. 
John  ^Ia.<i8iu;;Iiam. 


AmoaLt. 


$7:4.00 

r>M.OO 
r«v.iw 

47U.00 
380.00 


Contract  awardud  to  Jolin  Ma».siui»liara. 

I'rojwsals  for  nupplyin'j  oi/itcr  shells  for  naval  hospital,  Xorf oik,  Va.f October  fi9,  18?7. 

Bidder. 


A.  V.  nii.  n  

\V illi.iii)  A.  W'itrsioii . 

(h-.m^.-  L.X.  vill..  

N"T tiii:rli.im  .V  W'n  iin 

B.  jkrr  A-  Cn,].-..  

A.  A.  M.Cuilouuh  .... 


AmoDiiL 


2.4M.0I) 
2,0'.'S.VU 
1.342..V 
1.  OUO.OO 
Si]7&.00 


Contract  award(  d  to  Xottin-liam  i  Wrcun. 


CONTRACTS. 


PropoBal  far  eare  and  feed  of  hordes  (including  care  of  vehicles)  jot  natal  dispensarff, 
fVaihington,  D,  C,  June  27, 


BIddei. 


JchaH.Claxk. 


mon' 


I  per 


$20.00 


I  bid;  eontiact  awarded  to  John  H.  Clark. 

Propo$aU  for  repairs  of  naval  hosjnlal,  Pensacola,  Fla.,  August  19,1887. 


Bidder. 


Amount 


A.T.ChobUs  

Frank  Sfrarrs — 
Hubert  JackHon .. 
flogh  MnHattoo  . 


11.400.00 

025.00 
976.00 
1,052.80 


Contract  awarded  to  Frank  Swares. 
Proposal  for  repairs  of  roof  ,  etc.,  of  naval  hospital,  Brooklyn,  K.  T.,  September  13,  1887. 


Bidder. 

Amount 

Jam 

12. 650.  Of 

One  bid;  contract  awarded  to  James  White. 


Proposals  for  repair  and  building  addition  to  stable  at  naval  laboratory,  Brooklyn,  N,  T, 

Sfptemher  9,  IridT. 


Bidder. 


Jamea  Dillon  

Thomaa  Uavden . . 
Patrick  Murphy  . . 

CbarleM  Collins  

P.J.Carlin  

JLonK  k.  Bamen  

▲lex.  McKnitfht  .. 
John  H.  O'Kourke. 


Amonnt 


$3,274.00 
3.3U0.00 
2, 02ft.  Of 
3.401.00 
a,  150.00 
2.971.00 
2.635u75 
4,100.00 


GoBtnetawardad  to  Patrick  Mnipby. 
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502  REPORT  or  THE  SECRETARY  Ot'  THE  XAVY. 

Propoaah  for  rvpairs  to  steam  machinery  at  navaJ  lahoratory^  Xeio  Tori',  Septemher  0, 18fi7 


Biildur. 


Amln'W  Kceiinn  . 
ThaddeuH  Duck . . 


Amount. 


675.  UU 


Coutmct  uvr'iiidod  to  Jamt-a  Bal-jcr. 


Proposals  for  surgical  insirumenis  and  appliancfs  for  naval  lahoraiortff  Xew  Fort,  Stp- 

temher  10,  1*?7. 


Jl:i/.uid,  Hu>:ui-d  Cu 


Bidder. 

ClaaaL 

879.00 

8^78.38 
3io  bid. 

CimtructA  u\vai-dud  to  ^IcKcs.suii  &  Hubbins  for  Loth  cluiMes. 
Pro^Wftah  foryranite  copliig  for  naval  hoHpital,  JIare Island,CaUforuia,  ScptemherflQt  1887. 

BiddiT. 


AmouiL 


M.J.  ll.alv 
Tbuinas  hi.  Dovlu  . 


$300.01 
S80.M 


Coiiti:iLt  iiwardod  to  Tlidinas  M.  Duylo. 

Proposals  for  repairs  to  roof,  etc.,  to  naval  hospital f  Norfolk,  Va,y  September  30,  1887. 

liiddiT. 


.I:iim  s  K.  W'l  i:^iit  

I{.  .\.  Kii  li:ud^..ii  

JdIiij  !^Ia^siii;;li<uu  


AaoanL 


$750.00 

.moo 

580.00 
47U.00 
8d0.00 


C«iiitr;icL  awurdt-d  to  Jahn  Ma-s.-jiu^liaru. 

PnipomU  for  Hupplyin'j  ojjrfcr  f<!ul(s  for  mtvul  hofpital,  Xorf oik fVa., October  29 j  1887. 


Bi.l.Ur. 


-A.  V.  Giic-   

AVilliiini  A. 

<;<'.»r^.-  I,.  S.  \\\U'  

Nut tiii.:!(j!ii  A  Wi.  iiii . 

J5..krr  .V  (■..,:.-■  

A..\.  Mr»  iill..i:_li  .... 


Amount 


$2.moo 
2,480.00 
2^025.00 
1.343.50 
1.000.00 
2,l7Si00 


Conii.ict  avviiu:..(l  t«)  Xottiiixltjin  A:  Wrcim. 
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Prapo$aUfor  BuppJying  the  naval  hoMpital  at  Portsmouth,     H,,  eto.— Continued. 


PMatMiy  Irlata,  me 


.do,... 

iMiadiy,  HtgRbii'i  Wi.  per  pound.. 

fttap,  ■ilt'waiiir        do  ... 

BoK^  loll«t.  .per  box. . 

Btmp,  loft  ,  .......... pOT  b(im»l.. 

fliuch,  Gom    ^per  ponod.. 

Bapolio.    ^....perdmen.. 

iCftrefi,  bandrr    .p«r potiait. . 

Spton,  wflnrted.   do  

8Q|Eir,  white,  fltaadknl  blocli  .do  — 

fluK^r,  CTADtilAtal.  itaodmrd  dc^.... 

Smgkr,  s-pljow,  light...  ,  do. . . . 

Boda.  wa-ibtug   do  

Bqijii*ii   H...*_,.*,*..*.,*-,».^.......-4,.»..-.   -  - 

To«ifit<w(s  fii?4L....  perbubbol.^ 

Tiiirtilr>«  ..,.p«r 

TmpLoca  .perpDDnd.. 

T«*  OdIod^,  b««i  ,.,,,„do..,, 

TaiEUttiHHi.  ^pound  tini. ........ .....d...... ............  ^.^^.perdoun.. 

T*TBilc#-lIi  ,  ,p*.      . ...  per  poaud.. 

Tlnew,  brwl  ddor  ^ ....... .        « *  . .      - .  ptr  atloD , . 

Zj?'^'*S^S%&iS*^  MM.. .................. .-^e.«^«WlB^. 


Bread,  freelu  l-pduud  JmT^Q  ........... k..,***^ 


..fir  i^oirt. 


•3 

i 


IS.  £6 

1.00 
.30 

].00 
.06 
.40 
.Sfl 
.06 
.07 

.la 

.oa 

.28 
.OS 
.05 
.25 
*60 
.12 
1.00 
.  r.ni 

.30 
.10 
*10 
.  10 
.0* 

.60 
.50 
.00 

L40 

L60 
.10 


.28 


a; 
] 


00 
7& 
M 
15 
40 
04 
48 
CO 

07 
18 

«a 

AO 
00 
08 
15 
00 
10 
2* 
05 
40 
10 

o»i 

07 

oi 

00 
00 

^) 


.18 


LSO 

.SO 


.30 
.JS 


ChuMer  I  ADd  in  awarded  to  Clarence  IL  Prinoei  Clata  II  awardad 
Y  and  VI  awarded  to  Hermivp  R.  PaoL 


to  Nortoo  A  Qerilah  i  Claaaea 
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KEI^ORT  OF  THE  SECRETARY  OP  THE  NAVY. 


Proposals  for  supphjing  the  naval  haspiUU  at  Portmouih,  y.  H,,  for  fiscal  ffear  l&iA. 


Bdcod,  eiiU'!!,  Bnj^t*pu  red   -  *  — per  pcmnd . 

lifcef,  cTniifd,  Biilthiiort),  fX*  family  -  do--- 

lliM>r,  ruiiMtiuir  [exchiiiivotif  a*iLk^  neclf,  HUonld&r,  or  ronud  piwct)  .do  - 

itvt4-^t(':lk.  }j]  ]lSlr  dO"  . 

jB*'L'r,  riiMTid,  tltriu,      iitiin  or  flanlt-,.  _..__.,.do*.- 

JJi'if  hhiii^s       ,    ...>..Uo  -- 

t  'hit  ki  ]i!%,  lull  -^ruwu,  killud  Mod  draaBud  ........   .,dfl.., 

(']iti-k<'T]H,  Hprmi;  -  ..dfl-.- 

Fif^ii,    .,„.,d(i... 

Livi  [.  In'^li  ...   .du._. 

Miurin,  ii'Hiiiis  tbraaud  hind  qunrtem  In  equal  uumber   -..do,_. 

3[uUoLj  I         -H,.   do. .. 

f  JvKt*:rt*.  fruali  and  Iflrge  .......  ,  - .  ,  *  per  quirt. 

Purlt,  aiilt.  - . *  per puund . 

r^Tk^  fr*"fib     ,  do*., 

Pnrk  nuiiiiii>rTo  ^.....-.^.^..^..^f,*,! ^i.  ._**.^dD.-. 

pH«rk  ateiiki  ^*._,^,._h.«.^..^....>*  .do... 

Turkav.  killed mwl  dPciwftd  do--. 

YmJ,  Uu4^iiiat«r«..  


.per  butthfd. 


Applies  -  per  baml 

Api^h'A,  di1i^   per  uauud 

EoHitH,  dilcd,  uiedmma,  wlilte....  DUHliel 

]jt3i*t,  b^ji^r   , *w*«V*»**i^^»*^*^Vper  doiflD 

Jini4ii[t^  vurn,  Na.  patent.... .-^>.^»-.««i.«p«««»#,'.i. .do.. 
BurlHlM,  niftier,  omk^  ^ovp  ....«..^^..*.............^.....»....(t(i.-. 

Bvtt^tiH^k  -  ,  „  ..do.  - 

Drtt^lii'H,  liitDve            ^B^vv^at^B B4>'^«~»HrvBm»>'*0 1  .do. * < 

3i I  tt.Hlii'rt,  :((*riib™j|  >   *do.  ^ 

JlLni  li-y,  iitMii'L  «...^#..^...F«A';4^fM*ti^«--ii'ia^p*p-«'«--*per  poumd 

JiJuiuj;.  Iniiiidry,  pint  ^Viy«fl,»w.^««^^iw«>^«/«i«j^ii***..pw dmen 

lif^Hiiji.  Ht I ih^i  ... .  . _,^*t^^>v»*>#*4*«Wf < -  pe^  lju(tli*l 

lU^n k J UKi  ft .......... 4 p f   . ^ * ^. •v^^^^^ '.....^PBrpotind 

Ci^iibfirflra^.-.     .  i«i  tni^«««fi»4»*«««4»»«r«-'A»'a»irVTt«9k»f«v« » . .  -do 

irurPrM .  "  ■ 

»i*(^L  T.  uiim   ^ . . ,   

OlttiCtilatK',  Baker'H-  ...^^  .^^.,,»^,per  poond 

IJum^mitaS,  x*^!  I^^v,  lio1t«4  t..*,.,  *  .  do. . 

Uttifoe,  pilm«  lOi^  whde,  roAotM  -   do. . 

Cum,  I'litim^t  IS'pDimd  linn  ...... ....p...,. ....per  dez^ 

Cldtbrii-p 1 11(4  ......     pergrom 

Oiiudltw,  adtiiaantku}. ....   .per puund 

Farina ..  ....... „,_,d4i. 

Flinir,  bfsitqtiftlitiS'.. 

yu\i.  Bait..   

Gn-eiis   

'Hm]|jii,T.p..^.   .^.,.i.^,.,^...*„**^^,..wrpottnii. 

Xwnl^  pHnn%  In  til  Im          _^  __  do. . 

I«rmiPii  PriMMUH^,  -l^urife  iHiitUit    iier  dfut^n 

Lt^iiLiiiiii..^^^.^    _  ..,.di). . 

J*VA^,  rriitf!iriitmHl  .do,. 

M#i*)inrtii   .„  , .  _  per  pouiid 

;MitHriini,  Cidi^niim'ii  hv^i   do.. 

Mi»UbUH>«i.  N,  (J.,vb(iu  i*    PFT  lift!  Ion 

mtvrit-H.  H,. ti'ly  pc  r  ni3» 

Mttrkm^i,  Ntj.  1  pi^r  Unm  l 

JSwI-Wi*"---   prr  bi.^^liet 

Uilf tliml  ,  , . per  \ymiiu\ 

WMKPA  ,  ,ner ihtmn 

tnl  J*llf*rm   _  .pi  r  Eiillon 

CtiLjaJHtl,  BrmufM  JutiLl«(i.„,  „  ,..ppr  bur  tie 

Pfftifrt  iiMnd  per  pnllon 

*W"ll|pil..,  .--.T^. P..,....— .p.. *     '  ' 


per  hiiTtil. 
parmHind. 
rprr  Ovmbth 


.pec  bunhel. 


.11 

.OS 


-07 
.05 
.lA 

ae 

.13 
.12 

.12 

.» 


4 


.11 

.09 
.221 

.» 

.05 
.15 
.  16 
.3& 
.11 
.  15 
.14 
.14 


8 


2.00 

LOO 

.oa 

2.50 

.m 

x.«a 

LOO 

1.00 

HBO 

.£5 

.SO 

•iW 

LOO 

.AO 

LOQ 

1.00 

t.0«» 

,07 

.75 

1-00 

.50 

.50 

.2& 

.24 

.SO 

.40 

a.Ki 

.75 

.  00 

1.20 

1.  10 

.25 
,3g 

.  50 

2.00 

iOO 

.28 

1,S5 

1.00 

,15 

,IT 

,M 

.08 

'S3 

.01 

.01 

?*00 

.M 

.Off 

,» 
1.10 

j-ao 

.0 

.1« 

.12 

.» 

3.00 

.25 

.IS 

100 

.15 

.u 

.25 

.05 

.00 

1.25 

1.15 

1.00 

0.00 

LS5 

LOO 

5.00 

4.  BO 

.  15 

.2fi 

.30 

.00 

.15 

.41 

,15 

,17 

.34 

.10 

.m 

.a 


.V 

.» 

JO 
.M 
.» 
.11 
.11 
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Propo»al9for  eupplying  the  naval  hospital  at  Chelsea  ^  Mass.y  for  fiscal  year  1888 — Cont'd. 


Articles. 


5: 


^  ! 


Clabs  II— Continued. 

Pftranips  per  bunhol. 

rtMUi.Kr«^n   «lo.. 

PotaioiMt.  Irinh,  Earl^'  Ro8«  per  barrel  

PutMt<M*it.  HWeet  i\o  

Pi'fti'hea.  cauneil,  2-p«>iiud  tiuA  p«r  duzen . .  I . . . 

PeppiT.  blark.  Knniud  per  pound . .  j  . . 

pGAft.  cauued,  2«|Mmud  tins   iM'r  doieu ..... 

PickieA,  niix«Ml  Iter  pound 

Powder.  Imkiuj;,  Uo.Viil  do  . . . . 

Pnwd«T.  Peraiou  iuHi'Ot  do  I . . . 

Prune*  do  

Rice,  choico  do  

Balftin*.  Uyer  do  

Salt,  table  do  

Kfttt, coarse  per  bu»h«*l..  ... 

8o•}^  laundry,  His;;in.i'A  beHt  per  pound  

Soap,  sult-wAtcr  ilo   .. 

Soap,  toilet  IM>rlH>x  

Soap,  mill   l)er  barn'l  ...... 

Starch,  com  per  pound . .  . . . 

Sapollo  per  dozen  

Starch,  laundry  jjcr  |H)und ..... 

Spii-es,  HH.-Mirti-d  do ...  ... 

Su^ar.  whiti',  Htandnnl  bliM'k  do  :  .. 

f>a}!ar,  Kr:inulate«I,  ittiindai  d   do . . .  ■ . . . 

Suear,  yellow,  li^ht  do  

Soda,  wufthins  do  

Squash  p«»r  HH)  j>ountIs. .' ... 

'l'<iiUHt4N's,  fresh  j>4t  buHliel  

Turnip!*  ]M«r  Iwrnd. .  ... 

TapifM-:i  jK'r  |Kiund ..... 

T«  a.  ()o]i>ni;.  iM'Mt  di»  

TomatiH-H, :i  iH>nnd  tins  p^-rdo/i-n..  .. 

Vrrniu'elli  prr  poiiml  

Vini'irar,  !h  »t  citl<T   per  ^.illon  

Vanilla eMHencf.  4-ounre  bottlfs  prrdo/«>n  

Wax  tapers,  lijihtin^^  per  Ihix  


•i  $0. 


C.'L.VKS  HI.  I 

Batter,  ehoire,  new  creamery  \u'T  pound  

rh«-*«4e.  prime  di»  

JBiecs.  t'lrsh  and  lur;;e  pi-r  dti/.en  

claks  IV.  ;  ! 

Ice  p»'i  liO  |M>unds. .  20 

ClJlSH  V.  j  I 

Milk,  puro   per  quart . .  j  

CL.\hfl  VI.                                 I  j 
Bread,  fresh,  I  ponnd  li»:ivi's   Imt  pound . . '  


CLAH8  VII.  ! 

Bran   jut  pound  

Com  fhoi-si'-fi'#*il)  \»  i  Iiu-Ih  1  

Cora-nifal,  unlxdted.  \fl]i>w   I^-r  1"<*  pMundi*  

Feed,  lino  do  

Hay, liMMe.  bcHt  timothy     

Hay.  hnlisl,  b«>st  timi»thv  'Ii»  

Oats.  No.  1,  white  '.   |i.  r  li'«-lo-l  .  ... 

Straw,  bnlitl  Imt  10<»  pihumU  

Shorts   jM-t  liw^hi'l. .  .. 

Scrceninj^  tio  


,.  in 
.02 
.  12 
.20 
.10 


.24i 
.  ()!« 
.24i 


.20 


I 


$0.00 
.75 

1.80 

2.00 
.90 
.20 
.90 
.04 
.38 
.U) 
.09 
.04 
.15 
.OOi 
.35 
.04 
.03 
.22 

2.30 
.07 
.75 
.05 
.25 
.07 
.001 
.05 
.01§ 

1.50 
.50 

l.UO 
.05 
.30 

1. 15 
.00 
.13 

1.  35 
.38 


.00 
.  25 


I 


.(Mi  '     .041  .05 


I  5 


s 

• 

g 

I 

Ste 

I 

o 

— 

$0.75 

10. 10 

1.00 

.25 

1.80 

1.85 

2. 25 

1.25 

1. 30 

1.00 

.:iO 

.10 

1.35 

.75 

.05 

.05 

.43 

.05 

.25 

.30 

.06| 

.05 

.07 

.05 

.10 

.10 

.02 

.001 

.40 

.10 

.06 

.05 

.IK) 

.001 

.50 

.10 

2.00 

.60 

.07 

.09 

.95 

.75 

.05 

.04 

.25 

.10 

.07 

.05 

.07 

.05 

.02 

.  02 

.01 

2.00 

fiO 

.50 

.15 

1. 25 

.50 

.07 

.02 

.40 

.2K 

1.  20 

.90 

.07 

.02 

.15 

.10 

3.00 

.10 

•  .1« 

.10 

.2.-. 

.23 

.10 

.05 

.25 

.23 

.131 

.031  .03i 
I     ..10  I. 
.  .*■« 

1.00 
l.'H»  . 

.  Tut  . 
1.  (N> 

.25  ,. 


I 


.03 


.041 


.15 
.55 
.25 
.10 
.25 
.25 
.50 
.25 
.25 
.10 


ContTAOt  for  Classca  I,  II,  III,  IV,  V.  VI,  VU  awardt-d  to  Uoraco  I*.  Stovena. 

f 
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EEPOET  OF  THE  SECRETABY  OP  THE  NAVY. 


Proposals  for  supplying  the  naval  iMspital  at  Chelsea^  Mass.,  for  fiscal  year  1888. 


Baron,  sidc+H,  ^npRr-cnrod,  «.p«««,4*p«r  pcMmd,, 

iSvi-t',  <:nraf    Bull  iDiore,  extra  fonailj..^^..   do,  -  -  ■ 

liefer.  rojmiiDg  (excludlvt.'  of  AoqIc,  tue^  alumldfir,  or  roand 

pjrro^i)  . ,    » „ . , ,   per  poQud. . 

Et^rt-^tJ^iiik.  iiriTii(*0(JtH   do,**, 

Errr;  i>iMi)it,  ^Hi'iii^     tHiiin     flank  ,  ,,.do..-. 

iHi'i-lisiH  ,  da. 

Chk  ki'UM,  tull'^ruwii,  killed  ftad  druaed  -   da 

l/IHnkiintt,  upriiig  ,,—.»,,„iP, .do 

Kirili, I'n^sli  , H,..^  ^*_*--^»-*_^,^^„  -.do, 

Livi'i, fi>Lit(h  .   ,,.do, 

Aluthmp  primo,  ion)  iiiid Lindqiuiteraltt^q^akluamber^do 

iiut  I  DiM'bop8    do. 

OysttT^.  freMb  and  large  *.,*>*.4«...,«ii«.«.«,.«^.por  quart.. 

i'uT  k.  Hult  ^^0i^m4^s^m^i^^¥^*-tm.*-,  ^v*-^i^-per  pQuod-, 

I\H-k,  I'rt'ph   ,'do  

do... J 

I*ork'jitciik  »  ,    do 

■        "  "       "  do 

Aslt»-;rTfrnfle  per  boic, 

j\  ppli^M,   ptr  lurri'L 

^\  Ihf tUv-i^  rlripd  .....  y    per  pound. 

litany  dried,  luiiditim,  white  .por  tmAbf^i 

<  1 ,  b    1  , . . ,   ...........  -  .per  dozvn 

J (knnjs,  cni  n,  Ko»  1,  {HitOQt   p  .  „do. 

]iLRki  t.-^.  wuh^r,  uWiBpluKrp..  h........  do.., 

JJiith  brick     .  ....^   do... 

]'.ru!nln'H,  Btdvo   _   .do.* 

lirusliE^;ii,  Ht^niUbtii^,  - ,  *  -  -  .do.., 

^Im^tic^,  fluttt,  lo(if;-b«:Qdlc.^   . . .  da . . 

\ ,  [»r!irl  per  pound 

BlujLi-.  !arnic!r>',  piDtlmttliMi. ------  per  do^en 

Bl un  ,  ^^triTi-  ..per  banbcl 

BUi'kiiii^,  fitt#T«.,  pur  pannd 

.  .,.-.-*-.-»_^.-^---.---.-   por  boEibtil 

Cniut«'^j-iiv«  ...d«.. 

Cflrmtrt    .  ..por  biirnd 

<Jjildi;i-c ,  Inrtii?  \n  iidti  pordo74U 


Tuj  kryt  killed  and  dmsod^.i.. 


(Jb«n  ii]iHi!',  IJ.jkcr  ii   ,  [H  T  putiud. 

Ciicii  m<  v'  llo'i^  JjoUed p<"[  lu-f  p.Hjtidii. 
Ci>l!Vr.  pr  JTUft  ]  Z  in-,  wJiulr^  TOlUttli'd  ^^-a*,**--  . .  -  -  -V"^  [ttmnii . 
Curii,  tJHT][ied,  2-lb  Uuh  »-.<---«-,....-...  per  linzi'U . 

Clotlsrrt  jtin^   „  -,***«*^*4***^wur?^-per  j:ro8?i- 

C:i  u  d  b '  14,  :j  d  Lt  ni ;  ]  [U  i  iitJ  *  .4      -  -  -ptT  p  ow  iitS 

•I'^iLi  iun  -,^^#^i«fiy-«^j»p-*--»j,-.  du. .. 

Flo  HIV  bewt  barrtd. 

KLm b,  :j;d I. . . p. - ^ '^^-.r- f - *^ prr  puund . 

Gi  I;iMm>,Siiimnb&pamjln  ;.*ip.p^*pp.p,*i...p-,.pf^r  dtizcd. 
llauiUi>\  . „ii,i;i^V»*V.4i#^*pr  pcHtnd. 

Jlrtmi*.  prfiULS  mi  -ri r-curtd  *  .du. 

Laid,  prbtii^Jii  iuIh  ...... .  „  ,-,^i**^-Ai ^i^a,—  * . . .do. 

I^i'uifkti  i'H^L^i]r:i.v4^ouiLf^  -r*t»#^^w#«<^);4r;?*p£r  diuen, 

LfMEjim^  .i^>ipit^(^^,^iji^t*#**i^  *-dOp  -.. 

Ly  t',  on  VI  'nl  rat«li     *v  ^  -'    ^  ^ — i  i  i-  i  i -*  i;.  p-  ^  «\  ^  do . 

^Ihiiii  mil. .    . .  y  .„i,i„,,  .  ,^.per  ponad. 

Mu>4riiid,f%tlfiiiiti^<)i  brut.,  do.— 

AbpliUMi  ti,  X.  i  >,  diiik^o  * — ,  * -  |H>r  ipiUon, 

a t L- 1 ifji.  *»fl , — , , ^ ^ ,p^-,^^, pi-r  gifi^fl . 
LM^ki'11^1,  ill  ti»  1 .      - .  -  p  -  *  p ,     -^tf  *?  -  -  - .  - . , .  per  Imll  btijwl  * 
<*iibjn(i  , ,  p-"-*-i  .  -  -  .ppr  bUHbi^l. 

<  latniml  --.-^-p  **  -  .per  lOW  imnud*. 

<  !mi;tT*  . .    .   ,  _    .pt-r  tlrt^uJi. 

Oil,  Hprrra  ,,,.*p.--«,—  — — pet  nlloil- 

HL^  S4liid»  Jtounwii^ll^  .*ppp-,.-**„.p  ^^^-^^p.per  mMAp 
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PropOMh  for  supplying  the  naral  honpital  at  Philadelphia  for  fiscal  year  IS'Sri.— Cont'd. 


Articles. 


'3 


Clabs  II->CoDtinnc(l. 

Farina  pcrponnd. 

Flour,  best  quality  per  burrel. 

I'*ish,  salt  per  poiiutl . 

Oreeus  per  l)U8h«l. 

Gelatine,  2-oance  packagen  per  dozen. , 

Hominy  per  p(»und. 

Hamii.  prime,  nncai -cured  do — 

Lard,  prime,  in  tnbA  do — 

Lemun  esMenco,  4-ounco  bottU'S . .  ."per  dozi-n. . 

Lemons   ...do — 

Lve,  concent  rated  <lo  — 

Macaroni  pt  r  pound.. 

Mastard,  Coleman's  best  d<i  — 

HuLiascs,  N.  O.  clioico  per  ^.illou. . 

Hatches,  nafely   per  srohj*.. 

Mackerel  No.  1  P»'i-  i  b.u  r.  l . 

Onions  P«'i'  bu»*ln  l.. 

Oatmeal  1>«'r  1<'0  poiiudH. . 

Oranses  P'T  di»zf  n. . 

Oil  sperm  pi-r  callou.. 

Oil  sidad.  8-oun<-e  bottli  s  pi-r  bo'tlo.. 

Oil,  Pratt's  a*ilr!il  l»i  r  ^.tllmi.. 

ParShips  p«'r  buhli.  1. 

Peas,  ureen  di»  — 

PotatiHrs,  Ii  \>h,  fui  1  y  r<»so  do  

Potatoes  »w<»'i.  do. . . 

Peaches,  eunucd,  ivv^i-pmiiid  tiiiH.  .prr  d4).'i>ii. 

Pi  pper,  blat  k,  ground  pn-  ](oiin>l . 

Pras, rann«*<l,  twi>  iioiirid  tiim  in-r  dn/i-u. 

Pit'kii's,  niixeil  P<t  ImrKi-t . 

pi>wd»*r,  bakin*;.  Koy.il  pi-r  pound. 

Powder,  pL>isian  i     ft  d'»... 

Pranes  do... 

];ice,choict«  do... 

Kaisins. layer  d  »... 

S.ilt,  table  do... 

Hiit,counM«  jHT  liu-Iu'l. 

Sfiap,  laundry,  lli;;;iin'»'  In'st  pi  r  ]Hiniid. 

Soap,  salt-water  do  .. 

S«>ap.  toib't  p'T  Itox. 

Soap, sott  1.1  r  1. 

Htan-li.  corn  i  pound. 

Sapolio   jTi  do7«  ii 

Starch.  luuudi  y  p«  r  pmiiid. 

Rpicei*. aMiMitt<-d   <Io... 

Sugar,  wliite,  hi ai  d-iid  M.m  I  f[i»  .. 

Kn^ar,  cranuliiti-d.  KtaiMLml  i]<>. . . 

Kucar,  yi-Uow,  li;:ht  d<i. . . 

Soda,  wachluj;  il  ». . . 

S(]Qash  p<  r  litind'i  d. 

Tomatoe^  lir-nh  p'  r  Im-li.  I 

Tumipt  |'<  r  1.  :in  l 

TapiiM'ii  pi'i-  I  r.d 

Te.i.Oolon;;,  ln-ht   «!<•  .. 

Torii.itiK'**.  tiireo- pound  tins     .  ...jm  rd<>/i-n. 

VemiirelM  ]'«  v  jmsiml 

Vinfiiar,  bei^t  rid»T  l-i-r  t-ilif:! . . 

Vsndlaei-Tnri',  toiii-oiiii'  <  1  •'itlf?«  pi  i  d<».'«-:i . . 

Wax  lapiTiS  li;;hiin;:   ]■■  r     \  . . 

CLAS.-^  III. 

Butter,  chi»iri',  n<  w  cn  ani»  iy  \f  r  pionid. . 

Chees**,  prime    di»  ... 

Efffis,  frvsh  and  lar^rn  pi*r  d«»/i  n  . . 

C'LAtS  IV. 

Ice  p<^T  1"  0  pound -I 

('L.\§s  V. 

MUk,pnre   p'-r  «in.irt.. 

Ci  \P«  VI. 

Bread,  fn-sh,  1 -pound  ln.ivi  s  pi-r  pfiu:;d. 
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 ^   ,   ....,p«r»aad.. 

lioni  (lui»e^feodJ  — . —  ,per  uoahel. 

Com-mealT  miboltfld,  yollow,. per pcFond- 

Fficd,  fiue  ...dn.... 

Hay,  ]DO«i,  lieat  tlmotby  per  lOOpmiiida.. 

llaj,  balBd,  beattlmoUiy  .  .   dp. 

OaiAt  Ho.  1,  TThlta  ,pM  bmOifL^ 

iUTAw,  twled  p«r  lOOpDOiide.^ 

Sb^rtfl  , . . .   ^  . . ,  ^.pw  DO^ti 

ScreeuiiiEi!    ,  ^..^^^.^idAt^^.d 
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Class  VH  awarded  to  John  Harrison. 

PropoaaUfor  applying  the  naval  hospital  at  Philadelphia  for  ftaeal  jfear  1888. 


CLABfi  L 

Bw!Qii, fltdw, Migiaseiirea   pw .  _ 

Be«f,  rooAitikg  {exoliuWe  of  ^ank,  neok, 

iihouldi'r,  Of  mti&d  plecM)  .per  pomiil^  ^ 

BiH^fiiteak,  primo  cote.. . .  - . .  ^  '.^w .dO- « •  ^ 
TaH'fj  immd,  d^Ar,no  sb|]Lcirl[«nk......dD... 

IWr  rtbiiia  ,._...„........^..^^.dt»^..^ 

c  h  11'  k  L'u  9,  f nl  I  '^wn.kilted  ud  dnvaed  ilo- . . 

Clilckf'UJi,  Hprii^A  - .  ^   .alo.*, 

Fiftlii  freflh   *.,.dii, 

liti-vr^  fii'HL   ^  P .   do-  -  - 

Mutton,  pi  imp,  faro  and  bind  tinartor^  in. 

vriuul  minilitr  per  ponrnl. 

M  [lUoii  rLviiH  *  , . . . .  ilo  . . 

Ovrtiur^  ivc&h.  and  lar;;e. ,  p<>r  biindrod. 

I'tn  Ut  r<:ilt.  „ .  *  per  poniid. 

J^ork,  f rt^«li  -  i^ilOi . . 

IHrt'k  nan-^ikiCL^  do.--. 

Pnik  ntu^ili.  do.. 

Turki'T, kiJIiHl and  drtjssed  .,.-..da.,_ 

VtiU,  hiaii  ^^tjMTkw  da. . . 

If. 

Atif^li'H  .  per  b*riTl.. 

A  pplrh,  drittiL  ^  —       .  .per  pauKcl , , 

Hvvim,  rtii«l|  ttij(»|luni,  wlittn per  busb^'L . 

BNt,  1  HKitP  P  ,  per  dajirD , . 

Bttumiif  (Will  Xo^l,  potent ,ila,-., 

BlH*k(^t:^  tpjit  er,  lutk,  ;S-boop   du..-. 

lUtblirifk  ilo.,.. 

Ili'itsibt'K atttva  .do . . - » 

Ilru4bi*H,  HumbblDK:  ...di*.-,. 
Ilri[i«bf*fi,  iluiit,  Jnnj^'bsudM *  ^  do . 

:D£tHL' V,  pi*i»i  1 .  . — . .piT  ptHind . . 

muiniz.  Utiridr>% pint  ItftttkM  .^...iM^doEf*!!^. 

irriLTj^.  ^irriii!;  .pi-r  btwhi*!., 

Illat  k  in;;,    uvi?   ptr  ]ioaud. . 

Bim  Th  _  -  piTlmrthd,,; 

Cf.Ktlii  1  rit^s  flfi  -.  j 

('jiMtjfJi,, . .        ..^ .  ^  .  iK-r  liJinvK  J 

CabTa;Xi'.  liifm'  li-MiJ^  pi^r  dr}!^, . 

Ctirii, H^n  nf  I at7<   ....  ......  per  iiimtlrcd.. 

(^lin'-'nluU',  llnUyr'n   .  _  . .  .^.-.pi-r  [muiiil.. 

Cimi  hh'h'lI,  v  lUkw,  ln>lTi'd  . .  prr  lUli  puiimJ?*.. 

(IniiTi-  riiHiifrl.'J  i*iJuiiiI  lijjji,  yvv  t|i>7,i  ii 

(J  lol  1 1  ri^pt  n? . .  ^  p ^ . .  f  II '  r  pmiu^ . . 

iltfudlm udmnantiui?  jwniul 
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PropoftaJa  for  supplying  the  naval  hofpital  at  JFaahingtonf  D.  C,  etc. — Coatinucd. 
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Clasd  II— CoDtinacd. 

Oil,  Pratt**  astral  por  (r^llnn. 

Paranips  por  busliol. 

Peaa.  j^ref'n  do  .. 

PotattK A  Irish,  early  roso  per  band. 

Putalot'A,  aweet   di>  . . 

Peacliea.  cadikmI.  2-pouDd  tins  ptT  (lu  -eii . 

Peppor.  black,  Rromul   por])Ouml. 

Pean,  oaoD«d,  2  pound  tiua  p^r  dozen. 

PicklcH,  niiXfd  per  pound. 

Powder,  bakin;;.  lioval  d«... 

Powder,  Perbiun  innici  ilo  .. 

PmnoA  <lo. .. 

Ric*»,  cbnleo    <lo  . .. 

lUiaina.  laMT  il»>  .. 

Salt,  tablo   d.i  .. 

Salt,  coarse  per  bii-^bt  l. 

Suap.  launiliy.  lli;:;:in!»*  best  p»'r  iH.imd. 

fioap,  B.ilt-wati  r  <lo  .. 

Suap,  toi]«*t  pt  rb.ix. 

Suap.  tM)lt  p«  r  Ihinel. 

Starch,  corn   p«  r  ]MUi:id. 

KaimliO  per  dii/.-n. 

Rtarch.  I.iiiihIi y   pi-rpoiiml. 

Spleen.  :iH<*i»i  ti-il  'lo  .. 

Snt;ar.  white.  H?,5nil:i»d  bli».  k  .ili»... 

Siifiar.  tfjiiiiil.i'ril.  ««tan«l.uil   <h)... 

Sii^ar.  j<  lli'W,  li'jli!   -do. 

So«ia.  w'ji-'hni  4  "I" 

Siinash   do... 

ToiinitiN'H.  fn--.li  ]»rr  lui-i!,!-! . 

TiiiuipH  pi  r  iMrn  1 . 

Tapi'MM   .]MM  ii'»iiiiil. 

Te.i,  <  Hilun*.:  !»■•*•        ...   do  .. 

TtiniaifM-^. ::  linu  nl  t  -.iih   ]-<  r  d  /-  n 

Vi'inii«'»  l:i  ]»•  r  i'0'i:i«l . 

Vin":rjr,  iH-^it  1  iili-r  pir:;il'nn 

Vanill.i  4  i-miji  .-  :  i';t.'  -i   pi-i  *\**/.'  u 

Wax  lajifiH.  li.ih'inii  .1'«t 
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Claaiil  awatdcl  to  K.  V.  Si  ibeit.  C^aHsefl  II,  IV,  V,  nod  VI  awarde^l  to  Browninf;  &  Midilleton. 
Clasa  III  awarded  to  J.  IJ.  liryau. 
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Proposals  for  8U})plying  the  naval  hospital  at  Washington ,  D.  C,  for  fiscal  year  1388, 


Artides. 


Class  L 


Bacon,  flklos,  sugar-cnred  porponnd.. 

Beef,  coined,  Ikiltinini-e,  oxtrafumily  do — 

Boof,  roaHting  (excliuivo  uf  Hank,  ucck,  shoulder,  or  round 

pincen)  pir  pound . . 

Beef-Hteak,  piinio  cuts  do  — 

Beef,  round,  clear,  no  shin  or  flunk  do  — 

Buef-shinn  do.... 

ChlrkouR,  full-grown,  killed aud  dressed  do.... 

CliickeiiH,  spring  do — 

Kinh,  frt'sh  do  ... 

Livor,  fresh  do — 

M  lit  t  on,  ))riino,  foro  and  hind  qiiurtors  in  equal  number  .do . . . . 

Muiton-cliopA  do — 

Oysters,  fn-^h  and  largo  per  quarc. 

Pork,  salt  per  pound.. 

I'ork,  fiesli  do  

Pork-sausage  do  

i*ork-steak  ■  do.... 

Turkey,  kilhtd  and  dressed  do.... 

Vital,  liind  quarter  do  


Class  U. 

Axle  grensc  per  box.. 

Ajqdes  per  barrel.. 

Apples,  ilried   per  pound.. 

Ittiaiis,  driod,  meilinni,  whit«  per  bushel.. 

lUer.  higor  jkt  dozen.. 

liriMiniH,  eoni.  No,  1,  i>atcnt  do  

Huekets,  wati  i",  oak, 'J-htiop  do... 

B.ithhiirk  do  

Bru.she.<4,  stovo  do..., 

Bru»*li»*s,  smibhiiis  do... 

nrushits,  diint,  loiig  haiidled  do  .. 

I'larley,  pearl  porponnd., 

JJluing,  laundry,  pint  bottle«  ]ier  dozen. 

P.i  jiHs,  strini;..'  piT  bushel. 

Blaeking.  8ti»ve  p<T  pound. 

IWvtA   per  bushel. 

Craiiberrie.s   do  -. 

Carriitrt   l»er  barrel. 

Cahbag".  largo  hcadf*  per  dnzeu. 

Corn,  swe«-t-(ars   number. 

(Miin«ilatc.  liaker's  porponnd. 

(^oin  inral.  yrllovr,  Imltid  per  100  i)ounds. 

('otliM',  prinio  Jii(»,  wliolf,  i-oasted  per  pound. 

Coin,  caniH  i], 'J-pmiml  tins  per  dozen.. 

<'li»tlM'rt-pins  per  grows. 

Candli's,  uilanianliuo  per  pound. 

( 'rackfif*,  water  do... 

Viii  ina   do  .. 

Kl«»ur.  U'At  qu.ility  porbaiTel. 

Fish.  Halt  piT  pound. 

(Jrecru  p«T  bushel. 

(Jflatiiii',  lI-jiuiK-n  packages  por  dozen. 

Hominy  jxt  pound. 

H  iiMH.  piimi\  HU'jar  cured  do  

Laiil,  prinu*.  in  tubs  do... 

I.i  juoii  r.-«s«'nce,  4-oun»'o  bottles  pi;r  dozen. 

Li'UJoiis  do... 

].\t\  coin nitralrd  do... 

Macaroni   per  pound. 

Mustanl.  Coleiiian's  ln-st   do... 

Molasses,  N'.  (),  choice  per  gallon. 

^I.ilchc.x.  .KalViy  ])cr  gross. 

M.ii'kcrcl,  No.  1  jHT  barrel., 

Oniopq  per  bushel. 

<  )a  f  meal  per  UK)  pounds . 

<>»:mi:t'9  per  dozen. 

Oil,  sperm  p,»r  gallon. 

Oil.  salad,  S-ouihh;  buttles  per  bottle.. 
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520  UEPOKT  OF  THE  SECRETARY  OF  1?HB  NAVIf. 

I'ropofiala  for  sxqiplning  naval  liosintal  at  Ptmacola,  Fla.ffor fiscal  year  l^^^.. 


Articles. 


I 


CLAtiri  I. 

BacoD,  aidofl,  sugar-curod  perpoand.. 

Boot',  coruiMl,  UuUimoro,  extra  liiiuily  du  

Beef,  rooHtiu;;  (fXcliiHlvo  of  Hank,  itock,  shuuldor,  or  i-ouud 

piiiCfH)  ;per  pound . . 

Boeff^teak,  priinocutA  do  

B««f,  rouud,  cU>4ir,  no  Hkiu  or  ll:ink   do. . . . 

JUi't'HhiiiH  do. .. 

Chickc'iiH,  fall-p'own,  killed  aud  drcdsed  do  — 

OliickeDB.  aprin;;  do  — 

Fish,  frMi  do  

LLv«T,  fn-Mh  do. -. 

Mutton,  primo,  foroandhind quart^Ts  iu (.'qualuuniber.do. .. . 

Muttou-chopH  do.... 

DysteiM,  tVfHh  and  laif:o  per  quart.. 

I'ork,  8alt  per  pound.. 

i*ork  Hall^ult!0  do.. 

Turkey,  killtHl  and  dressed  do. . 

Veal,  liiud  quarter  do. . 

Class  II. 

Axlo-j;rea80  por  l»ox 

Apples   ]M«r  barrel.. 

AppleH,  di  h  d  \)vv  pcunid. . 

BeaOH,  dried,  mediums,  vviiite  ]>('r  bushel.. 

Beer,  la^jer  per  doxeu . . 

Brooms,  corn.  No.  1,  ]>ateut  thi  . . 

Buckets,  water,  oak,  3-huop  do  

Bath-brick  do  — 

1}rushei»,  stove  do — 

Jirushe.4,  stiruhbing  do  

Brushes,  dust,  li»n;;-handk-d  do  

Barley,  pearl  per  pound . . 

Bhiin;;,  hiundry,  pint  bottles  per  do/en. . 

Beans,  ctrinir  ]>er  buslirl.. 

Blacking,  stove  per  ]»ouud . . 

B<H3t4.  per  bushi-I.. 

Cranberries  di»  . 

Carrots  per  bam-l.. 

Cabba<:e,  lar|;o  heads   per  d«izen. . 

(.'orn.  sweet,  ears  lier  100.. 

(.■hoeolttte,  linker's  perp<iunil.. 

Corn-meal,  yellow,  bolfi-d  pur  100  ]iound4.. 

(■ollee,  priuie.  Kin,  whide,  ro:i.'*tiMl  jH-r  pnuud. . 

('orn,  canned,  'J-pound  lius  per  do/.en.. 

Clothes-pins  l>ernros«  . 

Caudles, sidarnantine  pi-r  pound.. 

Crackers,  v\ater  do  

Farina  do  .- 

rinur,  be.st  quality'  per  barrel.. 

Fish,  salt  per  i>ound.. 

(Jrct'ns  per  bushel.. 

Celatim', 'J  ounce  parka;:it'S  i>er  dozen.. 

Ilnminy  ju-r  puund.. 

nam,  ]>rinie,  sujiar-ciircd  do... 

Lard,  piime,  in  tubs  do  ... 

Lemon  eKsence,  l-inince  bottle-*  pc«r  dnzen.. 

I-emons  do  .. 

c(mrenl rated  do  ... 

^Lic.troiii  per  pound . . 

Mu-^lanl, Ciileiiian's  be.st  do  

Mola-.si'.s,  N.O.  choice  ])or  callon.. 

Matrbi's,  ^alV-f  v   jut' gross.. 

Mackt  ri.1,  No.  1  per  barrel.. 

<>"i<"i.s   ])erburihel.. 

<»atm.  .il  ]HMiud.. 

Oi.iii^t   piT  ih)zen.. 

nil  )>er  gallon.. 

Oil.  Malail.  H  oniirj'  botth  s  ]ht  bottle. 

« >il.  rr.ilt'rt  Astral  pi  r  calbin.. 

rar.>.n  ip.^  per  bu.>ibel. . 

I'eas,  green  -  do  
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Proposals  for  supplying  naval  hospital  at  Pensacolaj  Fla,y  etc, — Contiuned. 


Articles. 


Class  II— Continaed. 

Potatoes,  In' Ah.  Early  Rose  per  barrel. 

Potatiim.  sweet  do. . . 

Peaclffs,  canned,  t^iro-poundtins  per  dozen. 

Pvpprr,  blai  k.  fcmuml   per  ponud . 

Peas,  canne<l.  two- pound  tins  pi'r  doz«>u . 

Pickles,  niixtil  per  pound. 

Powiler,  liakin;:.  Royal   .do  . . 

Powder,  PursLun  insect  do. . . 

Prunes  do... 

Rice,  choice  do  .. 

Raisms.  laj-er  do  . . 

Salt,  table  per  100  pounds. 

Salt,  coarse   p«'r  bubhol . 

Soap,  laundry,  Hif^j^ins's  best  per  pound. 

Soap,  salt-water   do. . . 

Soap,  toilet  per  box. 

Soap,  soft  per  bai  rcl . 

SUrcb,coru   l»er pound. 

Sapolio  l>er  dozen . 

Starch,  laundry  per  pi>nnd. 

Spices,  aiMM>rt4>d  do. . . 

Sufsar,  white,  ntundaid  block  do. . . 

Sogar,  in^nnluted.  standard  do. .. 

Socar,  yellow.  h;;ht  do... 

Soda,  waifhif  r  do. . . 

SquaHh  dn... 

Tomstoes.  froMh  p«'r  bushel. 

Turnip*!  per  barrel. 

TapitH-a  per  pound. 

Ten,  ()olon;r.  best   do. . . 

T(iuiatm>H,  three-iiouiid  tins  per  dozen . . 

Vitrmicelli  jier  jMiiind. 

Vi negar,  bent  eider  |>er  trillion . 

Vanilla^  en.tence,  1  onnru  lK)ttl<>9  per  dozen. 

Wax  tapcrH,  li^lhtiii'j;  per  box. 


Clahh  III. 


Buttfr,  choice,  new  creamery  per  ]>oiind. 

ClK'ese.  prime   1   do... 

£;<;^i4,  frei«h  and  lai^e   ]K>rdo/.exi. 


b4 


$2.75 
l.HO 
1.  7,1 

.:io 

1.75 
.10 
.50 
.50 
.15 

,m 

.17 
l.PO 
,rO 
.01 

.«.o 
.r.o 

3.01) 
.09 

1.00 
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i>.  :o 

.07 
.60 
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2.00 
.70 
.05 
.03 
.25 
1. 00 
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.15 

.  07 
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.18 

2.50 

8.00 
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.50 
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.0$ 

.06 

.04 
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.15 

.90 
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.13 
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1.00 

.85 

.06 

.U3| 

.31) 

.35 

.10 
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.09 

.08 

.08 

.074 

.05 

.04 

l.cO 

2.00 

.50 

1.23 

2.90 

2.00 

.10 

.06 

.50 

.75 

1. 10 

1. 75 

.15 

.15 

.35 

.50 

1. 75 

2.rK) 

.15 

.05 

Class  IV. 


Ice. 


Clani  v. 

Hilk,  pure  per  quai  t . 

Clams  VI. 

Bread,  fn  sli,  I  piMiiid  l'»iivi  fi  per  {Niund. 

TLVr.!,  Vir. 

Bran  per  lOi)  p«iiiiid>«. 

Com  <h"rse-ffi  d>   ]»er  bi:-lii  l. 

IIav.  baled.  bi-*t  timothy  per  I'K)  jiciiind-*. 

OatH,  N*».  I.  whit"  .'  per  liii-«Iii-l. 

Straw,  Uilrd    per  li>0  pound-i. 


.    .:jo  ! 
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.i:> 
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.  2»; 
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.  .11 
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1.20 
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1.20 

.M 
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1.10 
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].  18 

1. 20 

L20 

.  :a) 

.:a 

.55 

.63 

.    1.  J.) 

liot) 

l.OO 

1.00 

1 

(^biHrtex  r  and  V  :iwardiil  to  Uenjumin  Dulphin.  CUasii  If,  III,  and  VI  awarded  to  T.  J.  Mooney. 
Clnsvn  IV  and  VII  awarded  to  Chailes  E.  Uak«T. 
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Articles. 


Cla&»  I. 


Bacon,  sidoH,  sucnr-car«*d  per  poand. . 

Beot',  curueil,  BaltiiiiDro,  extra  family  du — 

Itecf,  roastiug  (exchiHivo  of  Hunk,  iieck,  shoulder,  or  roaud 

liieces)  iper  pound.. 

Ri'etV*i«'ak,  pi  iino  cuts  do — 

lii'vf,  roiiud,  clear,  no  skin  or  Hunk  do. . . . 

I>i>ef  Hbinrt  do. .. 

ChiclienH,  full-nn'own,  liilli'd  and  dressed  ilo  — 

Cliirkona.  apiin^  do — 

Firtli.  frohli  do... 

I.iviT,  fn-«li  do... 

Mutton,  i)rimo,foroaudluud  quarters  in  cqualniiuiber. do  

Muttou-cliopH  do. . . 

Oysters,  lif»h  and  lai"j;e  per  quart. 

r'ork,  salt  per  pound. 

J*ork  HiUKsaue  do. . . 

Turkey,  killed  ami  dressed  do  — 

Veal,  liiud  quarter  do. .. 


Class  II. 

Axlo-pcroaso  per  box.. 

A  pi)li?.s   JUT  barrel . . 

A]>ple8,  drii  d  per  pound. . 

Bi:ana, dried, mediums,  Mliite  per  buHlicl.. 

Beer,  lajier  per  dozen . . 

Jiroonis,  corn.  No.  1,  ]>att'nt  .di>. . . 

Bueketfl,  water,  oak,  3-hoop  do  

ISath-brick  do  

BrunhcM,  Htovo  do  

I'ruslieH,  8crulil»in;x  do  

Brushe."*.  du«t,  long-handled  do  

Barley,  i>earl  jht  pound. . 

Bhiin'j;,  Lunnlry,  pint  bottles  j)er  du/en. . 

Iieans,  ntriiijr  l»ei-  buslii-l.. 

Blackiu<;,  stove  perpouiid.. 

Bi!Cts  per  bushel.. 

(Jranberiies  do  

(larrots  l»or  bairel.. 

('al)b»;:e,  larjie  heads   p«'rdo/.en. . 

(,'oiii,  sweet,  ears  per  lUO. . 

(.'hoeolatc,  liaker'.s   perpouml.. 

(!oni-nieal,  yellow,  bolli-d  per  ]0U  pounds.. 

Collee,  ]>iiim',  Kio,  wliole.  roasled  ]>»'r  pound.. 

Oorn,  canned,  'J-pound  lius  l»er  dozm.. 

rloih»»s-piiis  ]ierur<>?»s  ■ 

Candles,  adamantine  per  pound.. 

('raekers,  water  ilo — 

Farina  <lo  . . 

I-'loiir, bi-Mt  quality  ]»er  barrel.. 

I'Nh,  Hjilt  pi-r  poiiiid.. 

(in'i:n3  .JUT  ImisIm-1.. 

( Jelatine,  L'-ounee  i>ai  k:i;ji-.s  ]ier  do,!en.. 

Ilouiiny  jii-r  pound.. 

Ham,  piinie,  Hui^.u-eiMitl  ilo... 

Lard.  i)iinie,  in  tubs  do  .. 

Limhoii  eh.seiire,  l-oiiuci!  lioitle-i  l>er  dozen.. 

I.i'Uions   do  .. 

lAe,  eon^cut rated  do  . . 

aiMrorii  jH-r  jMUind . 

Mnslanl.  (.'olnnan'.M  liL.it   do  .. 

Mola-'.^es,  N.  ( ).  elioirc  ]«er'.:allon. 

Mah'li'  s, '^aifi  \   prr  «iros«*. 

Maek.  n  I,  N,).  1  p.-r  barrel. 

Oiiioin   ]n.r  buslirl. 

OaliMi  .il  ]n-r  ]iound. 

<iihiil:'   pi'r  rli-zen. 

<  )il.  sp'  m:i  ]»i  r  ;:ailiui. 

Oil.  s.ii.jil.  8-ouiu-«'  liiHtlfs  per  Imttle. 

Oil.  J'ratt  rt  .\.-iral  p.  r  K:'lh»n. 

I'jirsnip.-i  p,.r  bu.-.hel. 

J'eas,  j^reen  do... 


i 


10.12 
.U9 

.13 
.13 
.13 
.07 
.20 
.•JO 
.07 
.13 
.16 
.15 
.4U 
.10 
.Id 
.'JO 
.15 


.10 
4.  TiO 

.12 
2. 1'y 

1.  r> 

3.  J 
2.75 
1.00 

2.  TJO 
2.50 

.50 
.08 
l.M 
1. 50 
.15 
1.T5 
2. 75 

3.  UO 
2.44) 
3.00 

.30 
1.00 


1.  VA) 
..'0 
.13 
.07 
.10 

5. 75 
.00 
.50 

2.  00 
.01 
.  13 
.OH 

1.  UO 
.  .15 

1.00 
.12 
..'.0 
.50 

1.10 

o.oo 

1.80 
G.  00 

l!23 
.  -M) 
.25 
1. 25 
1.50 


I 


to.io 

.10 

.13 
.13 
.13 
.05 
.15 
.15 
.04 
.10 
.13 
.13 
.30 
.10 
.15 
.16 
.13 


.08 
2.0U 
.08 
2.25 
1.00 
3.00 
2.75 
.60 
1.75 
1.75 
1.75 
.05 
1.00 
1.50 
.10 
1.40 
3.25 
3.00 
2.00 
1.00 
.30 
1.70 
.25 
1. 80 
.50 
.15 
.08 
.08 
5.75 
.08 
.60 
.GO 
.02 
.14 
.10 
1.75 
.25 
1.00 
.15 
.40 
.50 
1.20 
6.00 
1.50 
5.00 
.40 
.70 
.30 
.30 
.85 
50 


.5 

i 


10.10 
.10 

.121 

:}3 

.04 

:Ji» 

.04 
.10 
.15 
.15 
.60 
.10 
.17 
.2f 
.12i 


•  IW 

ma 
•  VB 

2. 50 

9  M 
Z.W 

.09 

2.60 

Z.4V 

1.00 

LU 

8.50 

4.80 

2.00 

fliSO 

.75 

.75 

2.20 

L75 

2.00 

L90 

2.90 

6.00 

.05 

.05 

1.50 

.75 

LOO 

.76 

.40 

.10 

1.40 

L40 

2.00 

LfiO 

2.00 

2.10 

2.40 

2.W 

2.50 

2.60 

.85 

.80 

1.70 

LOO 

.17 

.» 

1.80 

LOU 

LOO 

.50 

.17 

.Til 

.10 

.05 

.05 

.65 

6.00 

6.06 

.06 

.65 

.60 

.26 

LOO 

.16 

:S» 

.61 

.15 

.00 

.06 

2.00 

.78 

.30 

.B 

L20 

L66 

.15 

.05 

.40 

.85 

.55 

.66 

LIO 

.66 

2.00 

466 

L60 

L56 

4L50 

4.00 

.40 

.86 

.76 

.60 

.85 

.86 

.40 

.26 

.60 

L66 

.80 

L6e 
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Articles. 


Potatoes  Trinh,  Early  Rose  per  ponna. 

Potatoc'ii,  nwet't  do. . . 

IVacben,  ciiuniNl,  2-pouDd  tiud  ]u>r  dozfo. 

P«*p}ier,  hl.ick,  ^rollnd  \tvT  poiiud. 

Pi>UA.  caniird.'.'  iiouud  tins  perdozrn. 

Pickh-A,  iiiixud  purpouud. 

PowiliT,  imkin^,  Royal  do. . . 

PowdiT,  Pi-THiau  insect  do... 

Pruni'A  do... 

iSire,  i-liuico  do... 

KaisiDi*,  layor  do... 

«aU,tJiblo  do... 

Salt,  coamo  pjT  bu'*!!**!. 

Snap,  laundry.  IIii;^inH'i»  best  ])cr  i>ound. 

Snap,  aalt-waier  do. . . 

Suap,  toilet  IM'r  box. 

Soup.  Hoft  jier  barn  l. 

Starch,  corn  por  ]ioinid. 

Sapolio  ]icr  dozen. 

Starcb,  Liiindry  per  pound. 

Spicea,  Bit.'uirti'd  do . . . 

Snpar,  wbitc,  ntandard  blix'k  do. . . 

8«i|^r,  isrnniiLitcd,  ntandard  do. . . 

Rn;!ar,  yi  lloir,  U;;ht  do... 

Boila,  wafthini  do. .  . 

S<iua(ib  per  ]0«)  poiimlM. 

Toumt'M'ii,  fienb  ptT  XKiiind. 

Tumipi  do... 

Tapiiv.k  do... 

Tea,  UiiloiiL',  br-t  do. . . 

Toniat«it><«.  :;-i>oiind  iiim  pcrd«»zi'n. 

Vrrndcrlli  ]icr  pound. 

Vino'jar,  b«'Mt  t  iiUr  piT  gallon. 

Vanilla  e^-ti  nro,  4  oiim  e  bottli-n  per  dozen. 

Wax-tajarjs  liKhiin..;  per  h*}x. 


L'L.\»A  nr. 

Butter,  eljoiri',  ni  w  cn  aim  ry  per  pound. 

fheene,  priino  do. .. 

Eg{;ii,  t'retib  and  lai;:u  per  dozen. 

CLAS8  IV. 

Ice  per  100  poundd. 

CLAH8  V. 

Milk,  pure  per  quart . 

CLAtw  vr. 

Dread,  fro;<h,  I  poiiml  loavcii  per  p<»und. 

Clam  VII. 

Bran.  per  l*  ''  ponud-«. 

Corn  (h«>r<««  fi—d>  jier  Im-ln  l. 

Com  iiii'.il.  unboUeil,  ^lIio-s'  jii-r  1>  *)  po'iudi*. 

Feeil,  ini'»   *  dii. .. 

Hay,  lo*  I- e.  Ill  •it  tiniotlrv   dti... 

Ha'v,  baled,  In  - t  tirunlliy  do... 

Oiiti*.  No.  I.whito  ".  tli>... 

Straw,  bab  d  do... 

Short-*  per  bii-^hel. 

8i-reeuiu;:<i  do... 


CLAS8  VII r. 

Gaa  per        feet . 

Cla>s  IX. 


$0. 021 

.u:) 

.•-•4 
1.  ti5 
.  i'lt^ 
.50 
1.  lii 
.12 
.07 
.14 
.01 
.42 
.004 
.  (ii>I 
1.60 

4.  ru) 

.09& 
1.75 
.OMi 

.00 
.071 
.07 
.OIJ 
3.40 
.os| 
.O.i 

.40 
1.  7.*» 
.11 
.'Jrt 
3. 00 


I 

a 


$0.02J 

.o:i 
2.10 

.  *j>'i 
1. 75 

.10 

.M 
1.12^ 
.llj 

.ooj 

.13 
.01 
.45 
.00| 

.o»I 

L76 

4.25 
.10 

l.tO 
.10 
.20 
.0.-.J 
.07* 
.  lit}} 
.OIJ 

3.25 
.08^ 
.OJJ 
.08* 
.fM) 

l.GO 
.lOJ 
.»0 

2.75 


.40 

.25 

■10 

.38  1 

3.25  i 

1 

3.50 

.<» 

.10 

1 

.o:.i 

i.ri 

1.30 

1.  :;i>  , 

L.tO 

2.  l  .'i  ' 

2.10 

i 

2.:-5 

.M) 

I.  !.'»  ! 

1. 2-1 

2.2'»  . 

•v' 

.  *» ' 

.74  1 

.7.'i 

.t.O 

.  75 

a 
•§ 

H 

10. 021 
.03 

2.10 
.20 

l.GO 
.(•0 
.60 

LOO 
.11 
.06 
.121 
.01 
.40 
.00 
.00 

1.50 

4. 00 
.00 

1.S6 
.00 
.  25 

.OH 
.07 
.06* 
.Oil 
3.00 

.02  J 

.Ori 

.45 

.10 

.2:, 

2.50 
.25 


.3-» 
.  20 
.35 


aoo 


Water   p«  r  lOJ  j;.Ul'in*.  .j  

ClasMM  I  11.  Ill,  IV,  V,  VI.  Vila*-  irl  •  1 1 .  J.  F.  Tobiu.   Cl.iS*  a  VIII.  IX  airanl«4  to  G.  W.  Wib 


.03 


1.2*. 
1.2-. 
2.  <"0 
2.»"» 
.75 
l.U'j 
2. 2.'i 
..'lO 
.70 

.:<) 
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M 
h4 

g 

n 

a 

J.  F.  Tobln. 

$0.13 

$0,131 

$0.13 

.10 

.  10 

•  09 

.12 

.  11 

.14 

.  13 

.  11 

.lOi 

.11 

.  10 

.09 

.  10 

.08 

.19 

.181 

•  18 

•  25 

.11 

111 
•  111 

.10 

.00 

.  08 

.13 

.13 

AH 

.80* 

.13 

.  12 

.80 

■  75 

.091 

.10 

.00 

.13 

.12 

lA 
•  IV 

.11 

.15 

.  10 

.121 

.13 

19 

.2»* 

.23 

OA 

.12 

.11 

1A 

.  Iw 

.  20 

.  18 

.18 

2. 23 

2.50 

2.00 

.  11 

.  11 

.10 

1.40 

1.50 

L23 

2. 15 

2.10 

2.00 

6. 00 

4.75 

4.60 

5. 75 

6.00 

&.60 

1. 40 

1.87^ 

1.25 

4.50 

4.25 

4.00 

4. 50 

4.23 

4.00 

7. 75 

8L00 

7.50 

.05 

.051 

.05 

3.(10 

2.75 

L  2.50 

.07 

.08 

.06 

.  40 

.35 

.30 

.04 

•  03 

.021 

.  lO 

.80 

.75 

.02} 

.  03 

.031 

1. 10 

1.00 

.90 

2. 15 

2.25 

2.00 

.:{5 

.33 

.80 

3. 15 

3. 10 

3.00 

. 

.  35 

.30 

1.  80 

LbO 

1.75 

.  f'O 

.50 

.50 

.l.'ij 

.  wi 

.15 

.  10 

.OSi 

.09 

.  0i>2 

.<»7 

.061 

.  03| 

.03 

.08 

.07 

J.  i>» 

1. 25 

1.00 

1.U5 

1. 80 

1.75 

.  U.> 

.04| 

.OA 
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.  11)^ 

.  16i 

.10 

.lOi 

.10 

2.'2o 

2.50 

a.  00 

.  40 

.  35 

.80 

1. 00 

1,121 

1.00 

.104 

.11 

.10 

.62 

.03 

.60 

1.00 

.80 

.75 

2.10 

2.15 

2.00 

10. 00 

9.75 

8.50 

.m 

.04 

.031 

4.50 

4.35 

4.25 

.50 

.45 

.40 

2.25 

2. 10 

2.00 

.  Cm 

.08 

•  .60 

.31 

.80 

.03 

■M 

.021 

.OOi 

.07 

.00 

Articled. 


Class  I. 

Ricon, HuleH.  eucar-cure<I  por  pound.. 

Bi't>t',coniiMl,  Baltimore  extru  family  do  

Diief,  roaiitiD;;  (cxdudivo  ol  flank,  neck,  Bboiilder,  or  round 

pieoort)  porponud.. 

Btri^t'-btOMk,  prime  ruts  do — 

Hw.f,  round,  clear,  uu  bliin  or  flunk  do  

f>iM>f-Hhiu8.  do.... 

(.-iiirkcnH,  full  frruwu,  killed  and  dressed  do  

Cliii-kenH,  spriu;;  do..., 

Kish,  fresh  .do.,-. 

I.iver.  frc»li  do.-.. 

Mnttrm,  prime,  fore  and  hind  quarters  in  equal  number,  per 

pound  

Mutrun-clinp8  per  pound.. 

Ov.-^terH,  frcdli  and  largo  per  solid  quart.. 

J*ork,  salt  per  pound.. 

Pork,  fret*h  do  

]N>rk-RauRa;;o  do.-., 

I'ork-Hteak  do.-. 

Turkfv,  killed  and  dressed  do... 

Veal,  hind  quarter  do. . . 


Class  II. 

Axle-<avaR0  per  box.. 

A pples   per  barrel. . 

A  i>ple8,  dried  per  pound . . 

Iksins,  dried,  mediums,  wLite  per  iMinbel.. 

liiM-r.  lajier  per  dozen.. 

li rooms,  eorn.  No.  1,  patent  do  

riu<-k<  t»,  wati'r,  oak,  :Mioop  do  

iUth-biie.k  do... 

l'.r;i.*«he.s,  slove  do  

lii  ushi'.s,  Kcrubbinfj  do . . . 

r»i  iishr.s,  duKt.  lun;^-baiid!od  do. . . 

r.arlt'V,  pe.irl   per  ]>ouud. 

lilaiug,  laumlry,  pint  bottles  per  dozen. 

Ileans.  i*trin{;  per  pound. 

IJI.iekin^,  stove  do... 

lir.'ts   d(»... 

(.'lanbcrries  per  gallon. 

( 'arriit.s   ])er  pound. . 

(.'abliap\  lar;;»'  beails  per  dozen.. 

Cora,  HWfet  ears  number. 

Cbi)eoLito,  Baker's  per  pound. 

(.'«»rii-meal,  >  ellow,  bolted  per  100  pouiidrt. 

('oHee,  pi  ime  liio,  w  h«»li'.  roabted  ])er  itnuud. 

Corn,  canned,  2-])ound  tins  per  do/.en.. 

Clotlie,<^-pins   per  j:row».. 

Candles,  adamantine  por])oiiud 

Crarkcrs,  water  do. . 

I'arina   do.. 

Flour,  best  quality  do.. 

rish,  .salt  do  

(iriM  us  per  bu.siiel.. 

( lelatino,  li-ouiici*  iKicka;;r.s  jmt  dozen.. 

Iloiiiiny  per  pound.. 

Hams,  )M-ime,  .siiLrar-eured  do.... 

L:nd,  priiiM*.  iit  tiili.i  do  

l.eiuon  esM  iieo, 4-ouiie»' boltb  s  per  dozen.. 

hiiiuuis  (io  

Iao.  < oiii'eiitratMl  do  

^'^learoni  jier  pound.. 

Mn-ilaid,  Cub'Mian's  bfst  do  

Mida.--.-<  H,  New  Orleiius,  elioh.o  per  pillon.. 

M.iii-lii.  ^.  ^litf'ty  ])or  snns-. 

Maek.  M  l.  Sn.'l   pi-r  barrel.. 

^'ni"!'**  piT  pound.. 

;il  per  Wd  piiunds.. 

(  Maii;:i'M  jM-r  do/i'.u.. 

nil.sn«-iiii  J,..,,  ffsiibm.. 

Oil.  salad,  H.<iiinrt'  bottles   jii'r  luitlln.. 

Oil.  I'latt's  astial  p-  r  irallon. . 

]'''»'^»>P«  pi-r  pi.uiid 

Pi'aa,  i;nen   ^\^, 


I 

6 


Fa  12.— KASnnS  COBPS. 


Headquabtebs  United  States  Mabute  Gobps, 

Washington,  D.  C,  October  1, 1888. 

Sib:  I  have  the  honor  to  submit  my  annual  report  of  the  condition 
of  the  United  States  Marine  Corps. 

On  October  1, 1888,  there  were  1,890  enlisted  men  in  the  corps,  925  of 
whom  were  on  board  ships  in  commission  and  9G5  doing  duty  at  the 
several  shore  stations. 

During  the  i)ast  year  there  have  been  696  enlistments,  125  re  enlist- 
ments, 18  re-enlistments  from  the  Army,  12  deaths,  390  discharges,  410 
desertions,  and  0  (Milisted  men  have  been  retired.  One  lieutenant-colonel 
has  been  retired  for  age  and  1  first  lieutenant  for  disability,  and  1  cap- 
tain on  the  retired  list  has  died  during  the  past  year.  Except  the  con- 
sequent promotions,  there  have  been  no  other  changes  of  officers. 

1  renew  my  recommendations  of  last  year  as  to  an  increase  of  the 
higher  gi'adesaiid  a  better  distribution  of  rank;  also  for  an  increase  of 
second  lieutenants  and  500  additional  privates,  as  urgently  needed. 

In  conse(jnence  of  the  Aniietam  being  no  longer  available,  a  tempo- 
rary barracks  has  been  en'cjtedat  League  Island  until  an  appropriation 
for  a  proper  building  can  be  ])rocured. 

Congress  appropriated  during  the  present  session  $30,000  "towartls 
the  erection  of  a  barracks  at  Norfolk,  Va."  The  estimate  for  barracks 
and  quarters  was  for  $(i(),000.  It  is  not  believed  that  the  sum  appro- 
priated is  KuHlrient  for  the  erection  of  a  suitable  building,  and  an  esti- 
mate for  $15,000  more  has  been  submitted,  on  the  understanding  that 
it  would  be  alloweil.  The  matter  of  construction  has  been  referred  for 
other  reasons  to  tin*  Department. 

The  quarterly  inspections  of  the  dill'erent  i)osts  during  the  i)a8t  year 
show  them  to  be  in  a  satisfactory  condition. 

Appreliemling  danger  from  y(»llow  fever,  now  so  prevalent  at  the 
South,  the  detaciiment  serving  at  the  navy-yard,  IVnsiicola,  was  with- 
drawn antl  sent  to  Norfolk,  Va.,  where  it  now  is. 

Kecruiting  has  been  carried  on  with  some  difliculty,  but  at  present 
the  corps  is  insirer  its  allowed  strength  than  it  has  be(»n  for  some  time 
past. 

With  the  comjiletion  of  the  new  vessels  now  building,  larger  and 
more  numerous  ;,Mianls  will  be  reqnire<l,  and  it  is  hoj»ed  that  the  De- 
partment may  see  jirojier  to  j)ress  the  matter  of  an  increase  of  officers 
and  men  upon  <'on;:ress  at  the  next  session,  that  if  allowed  they  may 
be  availabh*  for  duty  when  the  vessels  are  ready  for  s<»a. 

The  regular  estimates  for  the  support  of  the  corps  were  forwarded  to 
the  Department  on  the  I'Tth  of  September. 

Very  resi>eet fully,  your  obedient  servant, 

C.  G.  McCawley, 
Colonel  Commandant. 

Hon.  \V.  C.  WlIlTNKY, 

Scvn  ianj  of  the  Xary,  Washington,  D.  C. 
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Headquarters  Uxitp:d  States  Marins  Corps. 

Patma8tkr*8  Office. 
Wathington,  Z).  C,  September  25,  1 
Sir:  I  respectfully  submit  hero  with  est  i  mates  for  the  pay  of  officers,  non-com  rin«<- 
sioned  officers,  musicians,  and  privates  of  the  United  States  Marine  Corps,  for  the 
tiscal  year  endiuj^  June  30,  1890. 

These  estimates  show  an  increase  of  $22,12D  over  the  estimates  presented  for  the 
present  fiscal  year,  as  follows : 


Pay  of  ofTlcors,  active  list,  increase   $:IV» 

Pay  of  oilicers,  rt^tired  list,  increase   4,  ri7r> 

Pay  of  retired  enlisted  men,  increase   l.i>'4 

Clotliinjj  undrawn    1.\im» 

Transportation  of  oflicers,  increase   1,U"> 


Total  

Pay  of  civil  force,  decrease   4»fi 


Net  increase  i  I  JI* 

Resi)ect  fully. 


Grkex  Clay  Goodlor. 
Major  and  ratfmaatcr,  Marine  Corju. 

The  CoLOXKL  Commandant. 


Hkadquartkus  Umtkd  Statf^s  Marine  Corps, 

Quartermaster's  Officii 
IVashingtoHf  D.  C,  Stptemher  27,  Id^^. 
Sir:  I  respectfully  submit  the  annual  estimates  for  thesnpport  of  the  Qnartermas- 
ter's  Department,  United  Slates  Marino  Corps,  fiscal  year  IbUO,  and  call  your  atten- 
tion to  the  followiii;:^  cliau<;es  in  anioinits  estiuiated  for,  as  against  those  appropriatf>(l 
by  Cougress  for  the  same  obj«:cts,  liscal  year  InSO: 

Provisions,  increased   $1,07"'.  "J" 

Clothin*;,  <lccreased   l,:Jt»*J.  i»  i 

Kepair  of  barracks,  increased   1,0<mMNi 

Hire  of  quarters  for  enlisted  men,  decreased   li-J*.'.  i.ni 

Military  wtores, decreased   5<K>. n> 

The  estimate  for  provisions  is  based  upon  the  price  of  rations, fiscal  year  IS?'!)  ;  ari 
addition  of  live  enlistotl  men  to  the  retired  list,  and  the  board  of  recruiting  parties 
which  latter  itcjin  havin;^  therotofuro  been  paid  out  of  amount  appropriate«l  l"i 
*'  transportation  and  recruit in<;." 

The  cost  of  <|reetinK  a  barracks  and  oflicers'  quarters  at  the  navy-yard,  Norfolk.  Va.. 
as  submitted  in  last  year's  estimates,  was  :^>(>,000,  but  Con^^rcss  appropriated  on!. 
$;:10,0<K)  **  towards  the  erection  of  a  barracks"  ;  Sir),()00  ailditional  will  1k5  requ:n  i! 
this  year  to  complete  the  said  buildin;;. 

Very  respect  Cully,  your  obedient  servant, 

II.  B.  LOWBY, 

Major  and  Quartermaster,  United  Statce  Marine  Corpt. 

The  CoLONKL  Commandant, 

United  Slates  Marine  Corps,  Jleadtptarters. 

IlKADQUAIlTKRS,  UmTKD  StaTES  MaRINE  CoRFS, 

Commakdakt'8  Office, 

September  ra,  18S8. 

1'  orwardcd. 

C.  G.  McCawley, 
Colonel  Commandant,  United  Statee  Marine  Corji9. 
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EBtlmatis  of  appi-opriations  required  for  the  service  of  the  fiscal  year  ending  June  30, 1890, 
by  the  Paymastirs  Department,  United  Statis  Marine  Corps. 


Detailed  obJiH^ts  of  exitcnditarc,  and  explanations. 


Estimated 
amoant  which 

^•iUbe 
required  for 
eaco  detailed 

object  of 
expenditure. 


I 
I 

PAT  MARIXB  CORPA.  | 

Pay  of  officers  on  the  active  list :  ; 
For  onecolouol-coiumandant,  one  colonel,  t  wo  lieutenant-colonels,  one  ; 
acyutant  and  inMpector,  one  payiniistt^r,  one  qnartermaster,  four  ' 
nmors,two  assfntant  quart enmuHtorn,  <»n«  jiid^e  advocate-pen- 
erai  U.  S.  Navv,  nineU'cn  cuptaius,  thirty'  iirbt  lieuteuauts,  and 

thirt**en  second  lieutenants   $181, 880. 00 

Pay  of  officers  on  tlio  ret i red  liHt : 

I'or  one  colonel,  one  lioutonant  coloni-l,  on»  quart omiaster,  three  . 
n>i^iors,two  aMviAtaut  quart onuaKtcrs,  five  captains,  tlirvo  lirst  | 

lieutenants,  and  throe  Het  ond  lieutenants   40, 995. 00 

Pay  of  non-commiH8ioiie<i  ollicerH,  nuiNirisins, and  privates: 

For  one  s*T;;e:uit  major,  one  qiiarterniiiMter  serpeant,  one  leader  of  : 
the  hand,  one  druui-iiiiU<>r.  tiftv  tirst  serpeautif,  one  Imndml  : 
and  forty  s<  rp-ants,  oiio  hundred  and  eighty  roqMiials,  thirty 
niiiNlcians,  niiu-ty-six  diumuiers  and  titers,  and  one  thousand 

tivo  huntlrt'd  ]irivati  s  !     3^9, 100. 00 

Pay  of  retire<l  enlisted  un-n : 

For  one  wr^jeant-ma^jor,  <ine  (Iriirn-iii.ijor.  one  first  sergeant,  four  ser- 
fieants,  one  llrrtt-clas.-i  nnisiciun,  two  druiumeis,  one  liter,  and  | 

twilvo  privates   ■  8,240.00 

Undrawn  duthiuu  (p.  liTJ,  He<*.  I'l'Ml,  \C}2:\): 

For  pa\uient  of  disehar;;ed  Hohiiers  for  eluthin;  uudra'.vn  (act  of  ' 

June  :W,  1S:U.  vol.  4,  p.  7i:<.  •»♦  !•.  4.  :.)   35, 000. 00 

Transportation  (uct'4  u(  Mar.     *8i7,  vul.  0,  p.  Km,  hoc.  3;  An;;.  5,  lh54. 
vol.  10,  p.  .ISrt,  HI  V.  1): 
For  triuHportalidii  of  oilirrr-*  f  ravelin;;  without  troops  (art  of  Fi  b. 

21,  1857.  vol.  II.  p.  It;:*.  .S1M-.  1»   ....  9,000.00 

Coninmtatiou  of  <iiiarti  i.H  (arts  ot"  J;ilv  17.  l^fiJ.  vol.  12,  p.  51>4,  8<h;.  '2  ; 
.Jiine:{0.          vol.  l.i.  p.  Mi.  Hi-e.  11: 
For  coniniutati(»uof  ipiarters  tootlii  eMtnuliity  witliont  tnHjps,  whore 
thert*  are  uo  pulilli*  ijuaitei.t  (.u  t  of  Mar.  3, 1805,  vol.  13,  i».  487.  ■ 
itec.  1)   l.l)oO.(K) 

For  pay  of  eivU  f.»n  e  (art  of.Tnlv  I'S.  IS'ri.  vol.  U.  p.  3::i.  sec.  \?.): 

In  thi*  otKei' of  thi*colonvl  i  onini.iiKi.int  (art  uf  Mar  L',  Icin,  vol.  11. 
p.  4.'*J.  si*e.  ] ): 

Olio  chu-f  elei  k  (art  <if  Mar.  'J.  IPfJ.  vol.  1 1.  Ii.  .117.  sec.  7)   1,  :»','}.  fO 

Ono  mi*ss«'n::er,  ut  ?f80  U4  ii»t  month  ( let  ot'.julv  I  'l,  lb7o,  vol,  10. 
p.  330,  8»T.  'A)   H71.2S 

In  the  otlico  of  the  iidiutaiit  an«l  iii)*pe<  tiir  (aft  <if -Ian.  30,  1,-fj,  vul. 
23.  pp.  29:1,1; W.  him;.  It: 

Ono  eliii  f  clerk  (art  ot  Frb.  1  i.  l-.'),  vol.  2.1,  p.  :;0').  s.-e.  1 )    1.  ."lO.fio 

Onij  cl«-rk  (N'avy  **  IIe;:iilaiionH";   l,l'.Hi.'t2 

In  tln»oHieo  of  the  paymaHt«  r  (ai  t  ot  .fiilv  IS.  1810): 

Ono  ihief  clerk  (art  of  Mar.  3,  1.-87.  vol.  2».  p.  530.  sec.  I)   l.r.00.00 

tMie  clerk  (lu  t  of  Mar.  3.  l.--»7.  v.-l.  L'4.  p.  .VH).  Her.  ]  i   1.  A'm\.  .vj 

One  ch«rk  (aet  of  Mar.  3.  l-<,^7,  vol.  21.  p.  5J0.  s«  c.  1}   1,  2  .7. 12 

In  the  otllcit  ot  the  qnarti'rma.-^irr : 

One  chief  ch  rk,  |1.51u.M ;  increase  $.'0.20  nubmitted   1.  TOO.  ( 0 

Onecleik   l.4:it».52 

Ono  clerk   1,257.  12 

In  the  offiro  of  the  a-sistaiit  quart ••nnasti«r.  ri:i':Hlrlph:.i.  r.i. : 

Onoclork,|l,2u4  70;  iiirn  as««  habniitti  d,  $l'J5.2l   ].  SO'KfiO 

Ono  niesHi'ntier  at  $1.75  prr  dirfu   75 

In  the  office  of  the  ansi.^taiJt  iiuaiterniastrr,  San  Fian«:i-t  o,  t'.il. : 

One  clerk   1,100.00 

Total  pay  of  eivil  fon  e    17,G0a  43 


Amonnt 
appropriated 

for  the 
current  fiscal 
year  ending; 
June  30. 1889. 


Grand  total. 
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ICHtimafcs  of  appropriations  nquin  d  for  the  service  of  1  he  fiscal  year  cndiini  Junr  :»(•.  Is  i--, 
hij  the  QuarUrmasftrti  Department^  United  iitatia  Slarinc  Curpx. 


Detailed  uljects  of  cxjx  ndituro,  and  ex])1anatioiid. 


For  1,000  non-ooiJiiuissitMK  d  <>nir<'i.''.  nMi^iciaiiM,  nnd  i>r5vuti'H,  and  for  coin- 
luutatioii  of  latioiiM  for  G  t-iilistt  il  im u  <lutaikd  as  clrrks  ami  iuohacu- 
P^ih:  also  lur  ]iayiiii'iit  of  board  for  rr(::uitin;;])aitio4.    (See  Army 

J).  TUS;          UOH?  Ni).  1)  

For  aiinmnt.  ifnuin'd  ti>  l»o  traiisfi'rriMl  to  imyniastt'r  Maiinu  CorpHoii  ae- 
couut  of  r.itiiins  to  rotiu'd  inuii,  i^GlI.wl  ju;r  am  um.    (Sue  uotc  2s o.  'J.)  ... 


Total  . 


NoiK  1.  Tlui  coiMumtatioii  in  liou  of  rations  in  kind  at  rntoof  $1  and  75 
rcntrt  to  ttu-stM  nli.sti-d  nicii,  also  roniniutation  of  qnarti-rs  ot  $21  and  if  10 
luTHiontli,  aiitlnni/.i  d  by  onli-rs  of  tlieNavy  l)e[)artnH."Ut,  dalt-d  Juno  1!8, 
Jr->0,  and  duly  ::0.  l^^.'..  ' 

Nnii:  "J.  'J'iirn-  an-  -.'»  n-tired  n>rn  at  tlii.s  date. 


CLOTHiXf;. 


For  L'.OOO  iion-i  i»iiiini-sior.«  d  npicrrs.  ninxii'ians,  nnd  ]>rivati'S  

For  i»ay  of  jh-tsohs  c              i:i  ib«'rbubinir  bun-auHat aHHistJut  qiiartcr- 
niastriH*  olliri  .s  in  I'hil.id'  lpliia  and        Fr.nn-isco.  an  follows: 
Ono  packrr  and        b.ili-r,  at  ^.i  v.u  h  pt  rday;  Ibreo  labortTM,  at  $2 
ca(  b  iM'v  d.i\  ft)r  ciu  U  


For  bcatiiiLT  bnriai  kH  an«l  rinai  ti'is.  for  ran;;i»sand  »tov«'H  for cookin;;,  fiu-l 
for  cnlislrd  mm,  and  sab--,  to  oliicfrs  


•MIl.IT.AUY  HTdKI-.S. 

For  jiay  oft  liit  f  arnn-nr.  at  t.;  prr  day,  $0;;0;  tbrt-r  nioi-IianicH,  at  $2.rjO 
]nM  day  lacli.  ^ J,:;i7.;'<».  ianll  

Fur  jiiMili.i^t'  of  mililaTV  « <j:ii|iiiii|it«<.  sin-b  am  rartrid;:4>-boxcH,  bayonet - 
sciibbanl-",  Iia\ n -..k  k^.  M.iaU'  i -i'.i  j-*,  kna))s.u-Us,  cantci-n?*,  iniiHkrt- 
Nliniis.  swortls,  tlniia-'.  ti  i.irij.tM -i.  il. %v.i:>%t-bfll.s,  waist-plati-:4,  eart- 
I  i«l;:c.bflt    and  .-p  lU'  |Mi  I  -i  for  r.  ji.ii;  ui^  ia:i>.k<-t.-«,  ctr  

For  puri  base  ot  ainniuriit  

For  jiiin  ba>t'  andi.  ji  iirot  in- 1 rnisn  ::!  ■*  I  .i  b.md.  imrcbasi' of  ^lu^i«^  ami  i 
iiiu»i»'al  .u  <  fs.-»«>i  Irs   


KHtimated  . 
amountwhirh  i 
will  bo  .appjopnaiMl 

required  for 


for  tli 

t'aclHb'taib  d 


objertof  f^^rcndi.j 
expenditure. 


$C2.C03.50  ■ 
1,557.75 


63,603.25  1  ♦C2,18;\0: 


60,000.00  ' 


3,708.00 


C5.000.f0 


18,000.00 


3,2^.50  I 


6.500.00 
1,0<>0.U0 


500.00  ' 


Total  

riJANM'nl;T  v  rioN  .WI>  U!  < ' U  1 1 1X0. 

F(»r  ti.iii>i>oitation  of  troops,  ami  tt»v  tlic  i-fi-riiiting  Hervit-c  

Ki  i'      nr  i-.a;::.'  \i 

At  roit-nioutb,  N.  II  ;  i;<i':<'n.  M.;--.  ;  j".i«M,Myii.  N,  V. :  Lra-^iio  Island, 
I'.i.:  Aiin.ipo!i>^.  M.l.  ;  h.  anpi  srr.  "  ,  n.i \";.  ■>  ard,  Wa^.biniiton.  I). I'.; 
No!  lull;,  V  a, :  J'l  ns.n nl  f.  1  i.i.,  ml  Miif  mil,  C.il. :  and  |u-i  dicni  t.i 
tiih'.t.  d  m»  II  ui:di  T  I  :i«-il;;f.  t!.:n  i>i  t  ;mM  Vi.ii  t«  I  iiiast»-r'h  Di'purthii'iil  in 
tbf  ii  p.iir  of  b  iiiacu  •  .!!.d     li-  r  p  iMir,  luiiiiiiain   

For  altfiatinii  ariil  Mp.iir  oi  iriuum- li.ii  la'-k^  at  i;ii>tt»n,  Mass.  

l  oi  i.-iit  of  li!:il<:,:iL.-«  u-  1  loi  i:i  li  u  ian'  nt  <  'iitb:n_',  ^tonn::  Kii]>]dii>H, 
and  oiii«  i  s«'f  a.-  -  ■  i.iiit  i;u.i:  ti  rai.i-'t i-i  s.  1 'li liaib  lpliia.  I'a..  and  San  rr.iu- 


'J'oial  . 


r.l  I  C  lI-'N  c  I.-  ISAIIKACkS. 
At  Xoi  lulk,  Va.,  to  (  iMiipl'  tc  tbr  rrci.'tioii  of  the  b; 


I't.:  fitr.i.:.- in  l.iml      imii  li  >:.-i-  of  t hi' (>imi tfrruasioi'rt  Department, ami 
tlii  a:.:h-ii  .  < -l  ii  ii'  I'.-r  uf  o;;;ri  '   , 


II,L>8G.5U  I 
10.000.00 


10. 7.<»;.: 


10.  mio.O' 


10. 000. 00 
5b0u0.00 

1, 760. 00 


10.760.00 


15,000.00 


3,000.00 


10,  'fi}.  I  0 


30,0i.^\<0 


3.soar« 
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Detailed  objccta  of  oxpoDiIiturt>.  niid  explanatitius. 


■   Erttiinutoil  I 
au.uiintM'hicb 
I     will  bo 
:  riMiiiiriMi  for 

i.'a«-!i  ilctailed 
I     oliji  rt  of  ■ 

oxiKuditun*. 

I 


Total . 


Anion  lit 
approprLited 

lur  the 
ciirieiit  d.sciil 
ve;ir  emliu^ 
Juue30,  im. 


iiiUK  OF  grAKiK::8.  j 

For  hire  of  quarters  forortictTs  wrvinj;  with  tn'Ops  where  thei-e  are  no 
public  quarttTH  lN*lou.;iii;:  to  the  (riivcriiiiicnt.  aiul  wht'it*  there  an*  ti4»t  ■ 
nutKcieut  quartan*  po<«Hcsi4(Ml  b>  thi*  Uiiitt'«i  Siati-H  t«Mi»TomiiuKl.it«*  tliom  ' 

For  liire  uf  iiuarterH  fur  Mix             uwu  *'»h]i1o_\«m1,  rivi*  artrlei  khiiinl  uiw 
80  nie!*!*»*iip*r  in  coiiiniauttaiit'i*.  adjutant's,  and  uisjHTtor'ti,  aud  quarti'r- 
niaMtfr'H  otliceM,  WnHhinjiton.  !>.('..  and  a<4Hi4tant  quarterDiastfi's' otli-  I 
cea,  PhiliMUdphia,        and  Stin  Fi.ini  irsco.  I'al. -.  llvi*  at       iierniuuth,  ' 
each,  aud  uuc  at  $I0  ikt  niouih  ' 


$1,500.00 


(■•iNTtNiiKXc  US. 

Forfreiffht.  fi*rriac:<*.  toll.  rarta::f.  f:inrr.>l  i  viifn«»i-Mof  njarinr«».  Hfalrnm  rv . 
Iflftrraphin;;,  n-nt  of  iidiqdi.ini'.  iMiirli.im*  and  ii«i».iir  of  t^iM-  ^Miti-i". 
appiehcnAion  of dftt-rtiM H.  pfi dn'iu  to  <  nli-ttfd  nun  t mpIoM'il  nn  ron- 
atant  lalHtr  for  a  |»»*rnid  oi  not  ii  >H  th  in  tt-n  i^|i.nr  of  iza-*  ainI 

water  tixturfi*,  otliri*  and  h.iri.irU'*  tniniiuu'.  ni<  <••«  ntfn«iiH  tor  <MiIi^i4-d 
iiM'ii,  Kiit'h  aH  bowlH,  platfs,  njhhmih,  l.niM's.  fork;*,  {lai-kinu  l>'i\«'s. 
wrapping  ii:iiM«r.  oil-(  Inth.  rta-<li.  io|ii>.  twino.  raniphor  and  cii huli/i- 1 
pa|M*r.  (Mrp«Mit4M''rt  tooirt,  toidn  lor  police  }Mir)»<H<''<.  iron  Hate.  |Mni  h.iHi> 
and  n'liair  oi' public  wa^fonx.  ]iuii'liaMi>  ami  repair  <d'  haine"-*.  p.iirha>i- 
of  piibuc  horH<*r«.  Hi-rvicr  ot'  \rt  -unary  r*Mi^toiii«.  and  nii'dicinc  I  ir  pub- 
lic liorHi-M.  piiri'iuix*  ami  n-pair  ol'  Iiohi-.  icpair  of  tlr««  i'vtin;:ni-hi  r-i, 

IiurchaMeof  llrc-haiid  ;:i«-naili'#.  piir«-h:iN«'  anil  icp.iir  of  cait-*  and  wh«  i-l- 
larrow!*,  purrha!«i«  and  npair  of  cookin.:  Htovr«».  ran'.:c«4.  stovrs  (uiuro 
ihi'H' an*  no  iiiatc?.),  ])iiicli.i>«c  of  wv,  towdn  and  wMp  f<ir  otlioc**.  f  o-t- 
a^e-Ntanip-4  f«ir  foreign  po«*T.i:;i'.  puic!i.i«.«- of  ni>w<4p  itht.'*  and  p»M  imliraN. 
iniiMoiin:;  p.iraili>  ;:ionii(iH.  lop.iii  of  piimp-i  and  wliaivfrt.  Ia\ini;diain 
uiid  \«at«  r  pi}M  !4  intiiMtam:.;  •^■{'*,  ami  rur  ;:aK  jind  oil  fur  niaiiiif  hai- 
lacki*  niaintaii.''d  at  thf  xaii'm-  haw  v::rt[H  and  HtatioiK,  wati-r  at  tiii> 
niaiin*'  b.irrat  k-».  MosThh.  M.»-h  .  Hi.MikUn.  N.  V..  Ann.ipoli^.  Md.,  and 
Mail*  lol.ind.  < '  d. :  «U«»  .«.ti.i\\  t^r  bxMinj  ami  ]inich.i«'C  "f  niaitri".-!'-* 
for  t-nli-fcil  ini'n  .it  thf  v.n  uai-.  p'».,rH.  furri'tni."  loi  rrnno  nt  n 
and  rcp.iii  of-.tmr,  ami  im  all  i  ii><  tu*ni  i<>t.uhl  i  xtianniinai  \  i-\pi  nHi-s 
ai  iiiinK  .i!  home  and  aliMMii,  bet  iiiip<><ioildi-  to  anf  ii  ipatc  or  t  l.is<-iiy   . . . 


5,  "iti),  00  , 


$6. 200.  00 


2"  .W  Ol) 


on  n22. 02 
•JIJ.  tt:{.67 


H.  I?.  LowKv, 

Mnjnr  ami  nuarfi  i',mi>*tfr,  /.*.  JS.  Marine  Corps. 
Qr.\iiTr;i:M.\sTi:it's  Dr.r.vin mknt,  1*.  S.  Maimm:  ('ni:i'<. 


IIi:AiMif.\Rirn«*  V.  S.  Marink.  f'oRp.s  • 
r  A 1 :  1 1 : i:  M A s  I K It's  Ok riCE, 

U'wh  'nnjt  ni.  It.  r.,  Srpttmhrr  17,  l*j8. 

Sir:  I  liorowitli  iu«'los<«  al>"tr:irtM.  iti  diipliratf.  ttt'  |iii»pmh.i1m  fur  fiiniistiiii^  ratiniiH, 
fiM'l,  aiwl  Miipplif.s  to  till'  riiiiiMl  Stat«  s  M^riiK*  (.'oips,  (liirin;;  iln*  lis<-:il  year  end iof; 

J  uuc  :w,  i-^-'j. 

Very  rfspiTtfitlly,  your  (ilifdii  iit  stTvanf, 

If.  n.  LOWRT, 

Major  and  fjitartcrma^ter^  (\  S.  Marine  Corps, 
Hon.  W.  C.  Willi \i:v.  ^ 

Srmtartf  of  the  Xari/. 

1 1  i:a  I  >Qi' A  i:ti:  us  ['.      Marint.  Ccmrfl. 

C  o.M  MANILA  NT's  OFFICE. 
„  ,  Sfpteinhrr  17,  18^. 

Forwarded. 

C.  fS.  McCawley, 
Colonel  Commandant^  V,  S.  Marine  Corps, 
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REPORT  OF  THE  SECRETARY  OF  THE  NAVV. 


Est\mai€B  of  appropriations  rcquirvd  for  the  service  of  the  fiscal  year  cnilim  Juve  :W.  Ift^^ 
by  the  Quartirmaifttr'H  Dcparlincnt,  United  JStatcs  Marine  Corps. 


Detailed  ul  jects  of  oxpendlturo,  and  explanations. 


I  EntlniHteil  I  A 
amount  which 

required  for  '  i^^f  i 
eacLd-  talJed  ?/™Lu«^' 
expenditure..  J'*"^  30.  lt«»!i. 


For  1,000  non  roiiinnssionctl  oflirci  f*,  niuMcians.  and  pi  ivjit«'H,  and  for  com- 
mutation of  rations  for  G  cnlisttMl  men  detailed  aM  clcrkH  and  moHnen- 
perH ;  also  lor  pay  nn-nt  of  board  for  i  i-cx  uitiug  i>ai  tiea.  (iSt-o  Army  Ei*g., 
p. TOri;  HiM^nolo  No.  1)  

For  aniimnt  iiMiuin  d  to  ho  trauHforriMl  to  paymaHttr  Marino  Corpn  on  ac- 
count  of  ratioiw  to  retired  mou,  per  ani.um.    (See  uote  ^o.  2.)  . . . 


Tt)tnl  . 


XOTK  1.  Tlio  couinnitation  in  lien  of  rations  in  kind  at  rate  of  $1  and  75 
centrtio  thesLM  iiliMi  d  men,  also  t'oniiniitation  of  quarters  ot  $21  and  $10 
per  nioiitli,  iiuthoi  i/t  d  1»v  orders  of  the  Navy  Department,  dated  Juno  28, 
IHiiO,  and  July  :iO.  Uj-.'i.  ' 

NOTi:  2.  'J'liere  ai  e  'lo  retired  njpu  at  this  date.. 


CLOTHIXtJ. 


I'or  2.000  luui-iMMinni.-sioiu  d  oliirers.  ninsiclans,  and  privates  

For  ]>ay  i>l' lieisoiis  <  iii|>lii>«  d  i:i  ilie  eloihini!  bureaus  at  assistant  quarter- 
nuist'i-rs'  olliei  s  in  riiiiiidi-iiiliiii  :ind  ^.m  Fraueisco.  as  folhtws: 
Uiio  paekt  r  nnd  mii'  Iniler,  at      earh  p«  rday;  three  laborerfl,  at  $2 
eaeh  jn-r  d.iy  l^r       d.s\se.u  h  


For  lu-atinii  biin  ai  ks  :nid  quart  eis.  for  ran;:;es  and  stoves  for  cuokini;,  fuel 
for  enlisted  uu-n,  and  sales  lo  ollicors  


Mii.nwKY  sn  I ur.s. 


For  i»jiy  of  i  lii»  f  aiiui'ier.  :it  .-f:'.  pei  d;:y.  $!K!0;  three  nieehanics,  at  $2.00 
]ier  tlay  i  iirh.        tT-i'tO.  i:j  all  

For  puii  li.iM' <if  iiiilitiiiy  ei|Ui|iiir(-iit><.  sm  li  ,'is  i  artriiine-hoxeH,  l)ayonct- 
sraldMrd-',  Iia\ ri h.k  Ks.  lilauk"! -nir.:"*,  kiiaiK.iek^,  e.inlei-us,  miisket- 
.-'llni:.'*.  s\\«irds.  iliui:iH,  tri.aii.et.-i.  r!a^<.  ^v.i !.,|-hi'lls,  waist-pIati:M,  cart- 
iid;:i'-i»'ll  *,  HU«1  .'-i».iie  parts  Inr  iii^  iiiu-«k«  ts,  eto  

Fur  pur'-liase  ol  aniniuiiitMHi  

Fur  iHirrliase  iinil  ii  p.iirot  iu^'truinenr^  f  -i  b.ind,  ]Mir(-.liase  of  uiUhic  and 
inu>ii-al  ai  ^  er»oi  ies  


Total  

J :;an.-«i'i>i:tmi(.\  anp  k!  ■  :.n nxo. 

For  tiaii-«jmit.»tinu  o*'  ti(n»}»s.  atul  l"»r  tlie  r«  iTuiliug  serviei-   

i;i  r  \:::  or  r. \::;: 

At  Puit-uiouMi.  N.  II  ;  lin-t'iii.  ;'.i<.t.M\n.  X.  V.  ;  Li-ii.:u<»  Island, 

Ta.:  Anii.ipi'li-,  Md.  ;  In  .liHiu  :j  fi  i  .  :i'm!  u  i  \  •. -.varii, \Va«.liiu;iton,  1).('.; 

Noi  lolk,  Va. ;  i'l  nsat  ol.i.  I  i.i  A  M.ne  I.-l  ind,  (Jal. :  aiul  i»ei  diem  to 

eiilinti  d  iiK  n  und<  r  I  iicdin-c  limi  ni  the  <  Mi.ir  ii-i  masti  r'.t  I )ep.irtii:ent  in 
thi- 1 1  p.iir  <>r  ti  II  rai-iv>  aiwl  oi  h  -r  ]>i  hlic.  Im  l!iliii::s   

For  allet.itiou  and  iep:(tr  ni  iii:ii  ]n>- li.n  i.i'  Um  iit  Ko.^tun,  .Mass  

J'nr  kE  Pftttl  .1  I'll-  i:r  i!'.irt:i!.-  i-l  <  I'l'li  M.'.  ».tiir;n:i  supplies, 
and  i:it  i;-ia:  Ji  i  :n.:-ti-r  ]'[.<]  I'.i..  arul  Sau  Fran- 
eiMo,  i   


T..:al . 


r.i  :.'  j:"N  <  i-  r..M;i:.\(  i..:;. 
At  .Norft.lU,  Va.,  to  <-..!|..pl.  te  llie  erection  of  thf;  ban acks. . 


$02,303.50 
1,557.75 


03,8(B.25 


$02, 18%  05 


60,000.00 


3,708.00 


18,000.00 


3,280.50 


6,500.00 
1,000.00 

500.00 


11,280.50 


65^000.00 


18,000.00 


10.786.rjO 


10,000.00  10.000.00 


10,000.00 
5,000.00 

1.780.00 


'  10.7^0.00 

10,780.00 

i5,ooaoo 

80,000.10 

Ftir  fiira::'- In  Ivii  il  liii  Luji  h     i-.  oi  l'    <,K;a:  ti  i  ni.isiers  l)«  iiartn>ont,  and 
tie.  aiiUioi   •.'■■I  n  i.'  i"-r  "if  o:.i' '  I h'll  i  --  


3,5oaoo 


a.5ooioo 
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EwtimatCB  of  apprapriafiona  required  for  the  avrvice  of  thejhail  yeavy  etc, — ContiDued. 


Detailed  objects  of  ospemliturc,  niul  explaiiatious. 


■   Estiiiinted  I  a. 


HIKE  UF  yrAUTKi:8. 

For  hire  of  quartem  for  oflicorA  Horvini;  with  tmoiis  wlioro  there  are  no 
publif  qimrterH  lH*liiii;;iii;!  t«»  the  Ifuvt'i-uinrni.  innl  wIumi*  tlnTt»  ai-i*  uot 
sutticieut  qiiurtem  |K)<.He.>«riiM]  h\  tin-  Cintcd  Slati-s  toiifcoiiiiinid.itc  thfin 
For  hire  of  qaartera  for  six  rnli^t*  *!  uumi  e'HjjloMMl,  rtv*-  am-lei  ksaud  om? 
as  racAiwujziT  in  roniinaiKhiiil'i*.  a(\ititant's,  aiid  iii^piTtor's.  and  quart  ^r- 
niaiit**r'ii  otlh-eA.  \V'aHhin<;tou.  1>.  C.  ami  a^si-»titnt  qitartcrmaMt  ra' otll- 
ceA,  Pbilmlelpliia,  l*a..  and  San  Krani  iitcu.  I'al.;  livu  at  $J1  i»or  mouth, 
'  .  and  uuo  At  91i>  I'vr  ujonth  


Total . 


$1,500.00  ' 


i.;;8o,oo 


CDNTlXtSKNfll.S. 

For  freight,  ft'rrlnjre,  toll,  cartas**,  fiun-ral  «x|»nn«*«'Hof'niarinrs.  MfationtM'x . 
t4*l*'tfraphin;;,  ri-nt  of  iclephonc  pun-h.i'ii*  and  i4>ii,Lir  of  t.\]))'-\Mii«>i^. 
appr^lienAion  of  ilrsi-rt^Ms.  pi*r  dii-in  to  i  nli>.iril  im  ii  i  :ii|»lnN  nl  mi  mn- 
Mant  lalMirfura  pHriinl  ot'  not  Its.>t  tirin  t«-n  da>8.  i^p;nr'ol'  *  jiimI 
irat«^r  fixlnn^ti.  olUcf  ami  h.iriarKH  t'ninituii',  nn  ntiMioilH  tor  i'nli<«ii'it 
nic-n,  Kueh  an  howN.  ]ihiti>.>«.  sjhkmis.  knives,  fork'*.  ii.i»  Ki:i;j  h-ivcs. 
wrappini;-paiKtr,  oil-chith,  ciatli.  r«)pi*.  twini',  oamphor  and  t-:u hiili/i-.l 
p.iper.  r.irpi-nti'r'ii  tooU.  toidn  lor  polit-o  purpo«;ivi.  iron  s.it«*.  piiit-liasi- 
and  n-iiair  c»t' ]iub)ir  wa-j^on^.  purrhaMi*  iind  rcp.tir  of  hanif^H,  p;iit  hiisf 
iif  public  liurHfM,  iu'rvicv  of  vi't.  rinary  snip-iMi>*.  niirl  nii-tlirini*  f  ^r  puii- 
lie  horsfrt.  purriiase  and  n-pair  of  hoHi-.  n-pair  of  firo  «'VtiM;:ui«hi  r-t. 

fion-IiuHeof  riri'-hand  :xii-nadi'i^.  pnri-hiiHf  anil  ri'p.iir  t>t'  cait**  aii<l  w  Ih  rl- 
i.irniwu.  pnn-hu!H*  und  n-p.iirof  rooking  ^*tov^•M.  ranui-M.  ••tovrs  (\vhrn» 
llifff  an>  no  u[Ht<*s).  piiicluiHiMif  ii-i*.  tourl.,        so.ip  for  oil;<'i««*. 
aiie-Mtaniprt  ff»r  fomirn  poHt.i;;*'.  piiii'Iiasf  of  m  wsp  i]m>i.-*  .uid  ]n*\  ii»lif-;iU. 
iiiiproviii;^  panule  j:ronn«l>.  re[i.iir  t»f  piiiiip.;  an<l  ivli.u  vi">*,  l.iyiii;;  drain  '■ 
uud  w'jt)-r  jiipt  !*.  intriMliirini:  ZAr*.  and  for  ;:a.s  .'•nd  oil  fur  niaiiru*  bar-  j 
rarku  ni.linranifil  at  Ibi*  v.iiiioi>  navx  -variU  and  .^^tiii iiWK.  wati-ral  tiu'  ! 
niurinf  h.irr.u-k'*.  KnK:on,  M.i.'>>t..  Ifiiinkhn.  N.  V..  Ann<i]io]is.  Mil.. ami 
Mai««  Ii«l:iud.  r.d. ;  hImi  i«tiaivfi>r  bi  iMin:^.  and  jiiiit'lia^c of  ]ii.ittii's«r.>^ 
for  t^nlistt-d  iiitMi  at  tin-  variunn  ji'ints.  furintiiii*  tor  (fovi-i  nim  iit  li<iii.-*i  n 
and  rt'p.iu  (ifcianif.  and  for  all  mii-i  i;"ni  ii  s  ind  t  viianrdinary  i  xpenHi  H  . 
aiiNins  .a  houit-  and  abroad.  bi:t  ini]M>>isiMi>  to  antii  ipatc  or  «.l.i'>^iiy  

Tulal   


.  r-ii^K  DO  I  200.  00 


27.  r,0.).  00 


2fi  r!2''  0'* 
•J  l-J.  77:{.  &7 


H.  ]\.  LoWRY, 

Miliar  ami  Onartn-.mtsfrr,  i\  S.  Marine  Corps, 
Ql'auti:iimastek*8  Dkiwiitmknt,  r.  s.  M.\r:i\i:  Coim's. 

ll'a-^hiinjtoii,  I),  f'.j  S(pti  tnhtr '27,  1*^-3. 


IIr:.\i»<ifARTr.i:s  V.  S.  Maiiixk  r'orrr.s  ' 
( i»  I  •  A 1 :  r I :  r:  M  A I  r; ( )r fi cr, 

U'd^hinut  ,n,  Ik  t  \,  SvpUihhrr  17»  IHfJ.S. 

Sir:  Ilierewitli  inoln.so  al»*<tnicts,  in  dii;)Ii«';itr,  nf  fm-  fnriilNliin*;  ratioiin, 

fuel,  and  Kupplies  to  tho  riiitiMl  Statis  M;L''inr  Cfuiis,  diirin;;  the  li^r.il  voarriuliiiir 

Verj*  respectfully,  your  obtMlirnt  stTvanr, 

n.  n.  T.owRY, 

Mojnrond  fh'itrtfnnfi*'ftr,  L\  S.  Murine  Corna. 
Hon.  W.  C.  WiiiTXEY.  ^ 
Secrclary  of  the  Xari/. 

Hi:ai)(2Uai:tki:s  ['.      >r.\ni\i:  Conr^^. 

(  o.MMAN pant's  Office. 

^  ,  SipUmhr  17,  WH, 

Forwarded. 

C.  (\,  McPawley. 
CoJorcl  Commandant,  l\  .S.  Marine  Corpa, 
11294— N  88  34  ^ 
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He ADQUA INTERS  MURINE  CORPB, 

Quartermaster's  Office, 

Waahiv.ston^  D.  C\,  July  22,  1888. 

Schedule  of  proposals  received  for  supplies  for  the  Marine  Corps,  under  adverti$ement  inviting 
proposals  dated  March  li),  Itidd 


Name. 


Jloni  j'  C.  Harjior  

(Seorue  E.  Keith  

l»aiil  I.  Field  

llidubock  &  Co  

Jacob  Koeib?l  

San  Fraiicirtc<»  Pioneer  Co. 

R.  WurHt7.erifel5n>  

Liberty  WooU-n  Mills  

T.  A.  AnhbuiTier  

E.  J.  (Jriflith  &  Co  

John  W.'lsh  

Jlrni-y  T.  K»  nt  

Tboiiias  (i.  Ilooil  

B.  Ivich  &,  Son  


Cliisscs.  Amount. 


1, 

1.2.3. 


*$fi.  191. 17 
7,410.00 

*2,  :M4.  85 
*7. 1'tJU.  00 
*24, 700. 00 

*5:o.  :jo 

*8, 41KI.  00 
(i04. 40 

*1. 445. 71 
240.  00 
*S,  021.44 
*2. 120. 75 


Name. 


William  Mc  Knitibt ... 

Ctiarb-H  r.  BuAh  

B.  Y.  Piimey  &  Co  

Fraiir.iH  H.  Smith  

E.  L.  Sloan  

Jlonttman  Brou.  &  Co  . 

Lyon  Brof.  

Auf^ustuM  Thomas  ... 
Bowiand  &.  Bobbins... 

CbarloH  F.  Lehman  

John  Early  

Janiea  K.  Michael  

Kdwanl  Eick«  

J.  Freeman  &  Co  


Classes.  Amount. 


1.?. 


1  *» 
•i  -t 


$8.85A.OO 
*3,49ii.50 
29,22tU50 
22,330.00 
3,888.00 
•7.572.38 
•1.75100 
9.4O&00 
•22,173.45 
792.95 
•1,080. 13 
4,549.M 
t5H.50 
8.190.00 


*  Accepted  for  part  of  class. 


1 1nforuoL 


Schedule  of  propomh  received  for  supply  of  rations  for  the  Marine  Corps,  for  the  year 
ii:}6i^/under  advcriisemeut  from  the  Quaricnnasth-'s  Office,  dated  March  19,  18e8. 


No. 


3  . 
•4 

5  I 

n  I 
"7  I 

S  ! 
0  i 
10 

11 

12 

V.i 

11 

ir. 

16  . 

17  I 
IX  I 
VJ 
20 
21 


NamCH  of  contractors. 

At  Portsmouth,  ! 

^MI.  i 

C 
0 

I  » 

< 

p" 

3  . 
< 

1:1 

%       .    c  . 

„  *» 
<    i  < 

a 

>• 

1 

0 

-»» 

At  Annapolis, 
IIU. 

i 
li 

< 

1 

1 

$17.40 

'ii.'4i 

Mt  Ki'nzic,  Ooitiii;!  vV. 

\        ;  : 

$23.74 

.1.  (\Ki^'oo(l\  Co   $21.24 

 !  $10.22  '  

$10.00 

Jofl.T.  Paikrr  &  V.ro..   

Iliiiaro  1'.  Sti;vtns    

.John  KimIv   

 i  m3.oo 

..  i   

tie.  81 

14.23 

John  Miillftt  ..."  i  H.4^« 

fi:).0(i 

 i  

14.20 

tl6.» 

<.'lunhH  A.  Sirmnniis  

l:J.^s 

<                  1  < 

10.02  1  20.74 

16.52- 

Ihiirh  M.  IIattoii  

2&00* 

Jas.  L.  liarlmiir  \-  Sun..  

  2i.2:> 

'  20.00 

20.00 

'  Inroi  nial. 


t  Accepted. 


Oi  AKTi;i:MAHTni:'rt  Ui  tk  i:.  V.  S.  M  \ktni:  (Vm:i's. 

Wiuhiii'jfnn,  Mvj  3,  im. 
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SchedHltof  prnpomh  nreivcd  for  fiupphi  of  irood  and  roal  to  Vie  Marine  CorpSf  under  ad" 
nrdf^cuuiil  Jroin  quartvrniaKtn'^ii  office,  daltd  Mareh  ii\  Iciik?. 


Xamcs  of  biddoi  s. 


When*  lo  bo  tie- 


liverod. 


i   n  X 


Wood,  ]ior  I'oid 

I       ^  it  I 


Coal.  \wr  ton. 


■i  5 


•I. COO  u.oa  r». &u  c. 50 


1  j  'rohn  Mil'er   Otlir<T8  .iimI  nil: 

I  i  i-r.'s'     .qilill  ti-is.  i  I  I 

IW.l>l;ili;:ttiHill;»l  .  I 
I    (Ji  <ii«;i-tt»w  II.  I).  I  ! 

C.  and  \>  itiiiii  1  , 
'    iiiilt'  111'  liiiiitN  (if  ' 

R    Z.  wd I i ;i 111 i  Son  . . *! '.'di . ! .' !  ,  w .  f. ^    * :..  ns    3.7.-)    *  4 . 00  *ri.  •'VO  ■ :..  7:1      .  1 1 »  '  X  35  ♦5. 1 0 

0  V.  K.Ialiiisoii   dii   I  I'    7.«'u      '..  l  U      fi.  OU    (i.r>0    6.75      li.  25  '  G.  50  ti.-'5 

1  Jiihii  Mdlcr   Mai  ii,.'  r..iir:i<'k-.  :  r..'j)    5.00   "   5. 40   5.40 

:iiid    iiavy-xaid.  ' 
I    W.isliii.-'jnn.  I>. 

(;.  I 

H    /.Williams  A  S.. II        I   •i.:.f<   •:i.7."i    "5.  lo   -5.10 

0   V.  n.Jtiiiiiiiiit  do   :•(»      Ci.iii)    5.75    5.75 

3  J.J.Ctmvi-iy          Oiliiii.*  niid  "ifli-     7.1,*)         \7>     ■7.45  's. 
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Ko.  14.— SALE  OF  CONDEMNED  VESSELS. 


SALE  OF  CONDEMNED  VESSELS. 

TTiUiam  C.  Whitnejf^  Sccrvtanj  of  the  Xary,  in  acroiint  current  with  the  United  States  for 
proceeds  of  satei  of  condemned  rcssdsj  under  pnhlic  advertisements  of  April  25  and  Au- 
gust 15,  l'i'*7,  and  May  14  and  Augnei  I),  lr?S-i,  inrU'inq  written  proponals^  and  in  pursu- 
ance of  the  acts  of  August  5,  Stats.y  p.  '2%,  and  March  :J,  l&i3y  22  Stats.,  p,  51)9. 

ItEIMTd. 

1887. 

Oct  31.  To  balance  due  the  Tnitcd  States  $17, 384. 87 

CREDITS. 

For pullinhinj  advfrtisttnait  >•/  Atijtttt  15,  1887. 

18?8. 

Jau.  31.  ToIIerald.  New  York   3.  CO 

Fitr  iiuhlUhinj  aih'crti-rnu'nf  of  April  25,  1887. 
May    1.  Examiner,  .San  Francisco     184.60 

Fur  2',tlliiihii,j  ad<:r(Uf  uwjit  (>/  May  14,  loSP. 

Juuo  21.  Totirapliir.  N'rw  Yoik   '   .n3.60 

US.  To  NfWrt,  Ni'W  Yfirli   24. 00 

July    7.  Til  .liinrn:il  of  Coiiiiuei  I  r.  N»-\v  Y(»i  k   ir».  20 

17.  To  Kiiulr,  IJinokl.N  II   12.  t'»<> 

Ao;;.  30.  Tu  Trl7';;rjiiii.  \i  -,v  Vork   la  W» 

For    i!.li.<hiit-i  iflr,  ftlft.-u.ciit  tf  Avjunt  0,  IBSi*. 

Sept.    1.  To  Sun.  N'rw  York   38.40 

**.  To  Tim.  -.  N'i'w  Yiii  k    2h.«»0 

12.  Til  Timi'i,  IMiiLiiii-lplii  1    21. «) 

Oct    1".  To  Siiu.  l;.iltimiir.-   IVi^O 

n.  To  l>»'iiifiki;if,    rni 

in.  To  (;iol>.>.    i;!.  no 

Nov.  IT.  'I'll  l:«-i>oiil.  l'li;i;tiU  l|»!ii  I   2v).  80 

I'.l.  foViTi-d  into  I'liitnl  Si:if»  4  Tn-nsin y  jn-r  n-i  tilir:iti- i.lMfiii»-it  No.  4:1-70  as  iiii-40i  l- 

I.iniHiii.4  itti-i  i|it>.     IG,  I'^tO.OO 

Uulauri:  diiu  tin-  L'niitd  .Sliitvi  on  dc^o.-^il  with  lh<*  Tri-.tmiri  r  I'nitcd  Sciu-.s  .  ...  010.47 

17,  -ML  87 

Certified  to  be  correct. 

J  NO.  \V.  IIOOG, 

Chief  Cleric. 

November  10,  Lsss. 


Ko.  15.— GEITERAI  BEEDAK'S  TORPEDO  STSTEH. 


(Supplement  to  Admiral  Porter*8  Annual  Seport.) 


Office  of  the  Admibal, 
Washingtony  D.  C,  November  7, 1888. 

Sm:  As  you  are  aware,  I  have  always  taken  au  interest  in  every 
weapon  that  i)romise(l  to  add  strength  to  the  feeble  force  of  oar  Navy, 
and  in  my  late  annual  report  I  laid  great  stress  on  the  torpedo  iuveuted 
by  General  Berdan,  formerly  of  the  U.  S.  Army. 

I  had  some  doubts  of  General  Berdan's  plan  of  placing  the  swinging 
bars  carrying  the  torpedo  in  the  bow  of  liis  vessel,  but  even  with  that 
drawback  the  invention  was  the  best  in  existence,  and  was  a  compara- 
tively certain  method  of  destroying  an  enemy's  ship  by  a  new  arrange- 
ment of  tiie  torpedo  bars. 

General  J5erdan's  improved  invention  is  graphically  described  in  the 
pamphlet  accompanying  the  drawings,  and  the  calculations  are  so 
minute  and  careful  that  there  can  be  no  doubt  of  the  success  of  this 
formidable  weapon  when  used  as  a  means  of  defending  our  coasts  and 
harbors.  There  may  exist  in  (General  Berdan's  machine  some  mechan- 
ical difficulties,  but  these  can  be  easily  rectified. 

1  feel  sure  that  General  Berdan  has  solved  the  problem  of  destroying 
ships  with  torpedoes,  by  being  able  to  strike  an  enem^^'s  vessel,  under 
all  circumstances,  with  a  heavy  mine  of  gun-cotton  directly  antler  the 
bottom,  rendering  her  hors  (hi  combat  if  not  sinking  her.  With  Gen- 
eral Berdan's  former  device  1  think  he  could  ha,ve  inflicted  serious  in- 
jury on  any  (jlass  of  vessels,  but  with  his  present  invention  he  could  do 
much  better,  in  fact  he  might  say  like  Archimedes,   Eureka  !  Eureka  P 

When  we  consider  the  vast  amount  of  time  and  money  that  has  been 
spent  throughout  the  world  in  the  endeavor  to  perfect  the  torpedo,  we 
can  not  but  be  impressed  with  the  simplicity  of  design  and  certainty  of 
working  in  the  invention  of  General  Berdan.  Restricted  as  our  Kavy 
is  in  the  means  of  defense,  we  should  lose  no  time  in  discussing  a  ma- 
chine whicli  i)romises  so  many  advantages.  Here  is  a  plan  of  a  vessel 
that  can  explode  w  ith  certainty  10()  pounds  of  gun-cotton  beneath  the 
bottom  of  an  iron-clad,  e<iual  to  300  pounds  of  the  strongest  gani>ow- 
der.  Tiiis  gun-cotton,  exploded  at  a  depth  of  25  feet,  will  raise  a  C50l- 
umn  of  water  0  feet  in  diameter  and  weighing  upwanls  of  45,000  pounds. 
This,  by  mathematical  computation,  would  give  112,525,000  foot-tons,  a 
force  sullicient  to  destroy  the  strongest  built  ship  in  existence. 

One  of  the  best  features  of  the  invention  is  that  the  tori>edo-Tessel  and 
ai>i)aratus  would  be  hermetically  sealed  against  au  enemy's  shot—an 
indispensable  requirement  in  a  perfect  torpedo-vessel.  The  present  plans 
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of  General  Bertlau  prov'ule  what  his  former  ones  in  a  Qieasure  lacked, 
viz,  the  power  fo  riiu  close  alougside  au  enemy  and  delivea*  its  blow 
while  going  at  full  speed,  while  the  enemy  is  at  anchor  or  underway, 
the  torpedo-vessel  passing  under  the  line  of  fire  of  such  guns  as  could 
injure  her. 

It  has  been  demonstrated  beyond  a  doubt  that  by  moans  of  the  latest 
improved  torpedo  nets,  the  automobile  torpedos  are  rendered  innocu- 
ous, and  although  great  eftbrts  will  doubtless  be  made  to  guard  against 
the  attacks  of  the  Berdan  net-destroying  torpedo,  I  see  at  present  no 
method  by  which  ships  of  war  can  guard  against  its  attacks  except  by 
having  every  ship  liberally  supported  by  torpedo-boats  of  the  same 
kind,  ready  at  any  moment  to  act  against  the  assailant.  That  seems  to 
me  the  solution  of  the  problem ;  for  heavy  shii)s  armed  with  heavy  guns — 
the  prime  factors  in  war — must  be  protected  at  all  hazards. 

In  my  judgment  the  Berdan  invention  is  a  new  departure  in  tor- 
pedoes,\vhich  have  hitherto  played  an  unimportant  part  in  the  history 
of  war,  have  cost  immense  sums  of  money,  and  employed  the  brains  of 
many  intelligent  ])eisons  in  determining  how  best  to  explode  a  tor- 
pedo against  a  shij)  of  war  at  the  point  where  it  would  do  the  most 
harm.  80  tar  (leneral  Berdan's  plan  has  the  best  of  it,  and  I  am  of 
opinion,  if  snllicient  mt^ans  are  alforded,  he  will  prodiin*  the  best  tor- 
pedo and  torpedo-vessel  that  have  ever  been  devised.  A  ship  may  yet 
be  built  that  will  olVer  snllicient  resistance  to  the  Berdan  torpedo,  but 
she  will  probably  prove  a  cumbersome  atl'air. 

No  torpedo- vessel  has  ever  yet  been  built  properly  equipped  to  attack 
and  destroy  at  all  times  and  in  all  i»laces  tiioronghly  built  armor-clad 
ships  of  war,  but  this  i)lau  of  General  Berdan's  goes  far  to  upset  my 
theory  that  lieavy  ships  can  always  protect  themselves  jigainst  the  tor- 
pedo in  whatever  shsipe  it  may  api)ear.  Tliis  invention  is  so  far  in  ad- 
vance of  lh(»  automobile  torpedo  that  1  can  but  admit  that  heavy  ships 
are  about  to  encounter  a  new  Samson  that  will  sorely  test  their  powers 
of  endurance  and  the  skill  of  their  otlicers. 

I  have  careiully  examineil  all  the  mechanical  aj^pliances  of  the  Ber- 
dan torpedo  vessel,  the  jjower  necessary  to  work  the  engines,  etc.,  and 
have  gone  over  nil  the  calculations,  wliieh  I  lind  to  be  correct — so  much 
so  tlifit  J  would  not  hesitate  to  take  the  working  plans  as  they  stand 
and  lay  down  a  vessel  in  the  belief  that  it  would  operate  as  well  as  it  is 
claimeil  by  the  inventor. 

\N'e  have  so  far,  fortunately,  not  gone  deeidy  into  the  torpedo  busi- 
ness; but  1  think  an  opi)ortunity  is  now  presented  where  we  can  safely 
embark  in  this  system  of  warfare  with  a  fair  i»rospect  of  jmtling  our- 
selves at  one  mup  on  an  equality  with  the  leading  naval  powers  of  Ku- 
rope,  for  the  Berdan  torpe<lo  would  be  an  important  adjunct  in  naval 
warfare  and  wouM  a<ld  greatly  to  our  coast  <Iel'ense,  a  subject  which  is 
now  creating  niueh  anxiety  throughout  the  country. 

No  hostile  force  would  aj^proach  our  coasts,  except  with  great  pre- 
caution, if  we  were  provi<led  with,  say,  thirty  goo4l  sea-going  Beixlan 
torpedo-boats,  which,  backed  by  a  fair  lleet  of  armor-clads,  would  bo 
irresistible  against  the  ships  of  war  and  torpedo-vessels  ot  the  present 
type.  When  1  speak  of  the  Berdan  torpedo-boats,  I  refer  to  vessels 
that  can  keep  the  sea  in  all  weathers  and  accompany  a  squadron,  can 
operat(i  in  shoal  as  well  as  in  <le<*p  water,  have  their  machinery  and 
torpedo  api)aratus  protected  against  G  inch  shell  at  least,  and  have  a 
speed  of  not  less  than  liO  knots  an  hour.  All  these  are  matters  not 
difficult  to  attain,  and  such  torpedo-vessels  grai»pling  with  heavy  an- 


542 


REPORT  OF  THE  SECRETARY  OP  THE  NAVY. 


tagouists  would  probably  inflict  such  serious  iujury  that  the  enemy's 
vessels  would  have  all  they  could  do  to  keep  atloat.  It  might  all  end 
in  a  battle  between  torpedo-vessels,  but  then  those  best  adapted  to  the 
purpose  would  win. 

After  due  consideration  I  recommend  that  this  matter  be  carefully 
investigated.  I  approved  of  General  Berdan's  last  design,  bnt  this  isan 
improvement,  and  if  the  Government  will  embark  in  the  newly  deviseil 
Berdan  torpedo-vessel  with  a  spirit  of  liberality,  I  am  satisfied  that  we 
will  have  the  best  system  of  tori)edoes  afloat. 

I  have  the  honor  to  be,  very  respectfuU}^,  your  obedient  servant, 

'  David  D.  Porter, 
Admiral,  U.  S,  Navy. 

To  the  Secretary  of  the  Navy. 


NO.  16.  CENTENNIAL  EXPOSITION  AT  CINCINNATI. 


REPOKT  OF  LIEUT.  RICHARD  RUSH,  U.  S.  NAVY. 

Navy  Department,  Washington,  D.  C, 

November  23,  1888. 

Sir  :  I  have  tlie  honor  to  submit  lierewitli  my  report  of  the  partici- 
pation of  this  Departmeut  in  the  Centennial  Exposition  of  the  Ohio 
Valley  and  Central  States,  held  at  Cincinnati,  Ohio,  from  July  4  to 
November  8,  1888,  to  which  exposition  I  was  appointed  the  representa- 
tive by  your  letter  of  instructions  of  the  13th  of  June  last. 

Under  the  authority  of  the  act  of  Congress  of  May  28,  1888,  pro- 
viding for  the  participation  of  the  Executive  Departments  of  the  Gov- 
ernment in  tiiis  exi)osition,  the  Navy  Department  had  prepared,  under 
3*our  direction,  an  exhibit  which  was  in  such  an  advanced  state  of  readi- 
ness, that  I  was  enabled  to  transfer  it  to  Cincinnati,  and  install  it  in 
the  (lovernnient  disi)lay  by  the  dny  the  exposition  opened.  The  ex- 
hibition was  formally  opened  on  the  4th  of  July,  in  the  presence  of 
the  governors  of  the  Ohio  Valley  and  Central  Slates,  the  commission- 
ers of  the  exposition,  and  a  vast  and  distinguished  assemblage,  by  an 
electric  signal  made  by  .Mrs.  James  K.  Polk,  the  widow  of  ex- President 
Polk,  at  Nashville,  Tenn.  The  arrangements  for  carrying  out  this 
plan  were  by  the  time  service  <>f  the  Xavy  Department  exhibit,  through 
the  courtesy  of  the  Western  Union  Telegraph  Company. 

The  act  of  May  28,  1888,  contemplate*!  the  close  of  the  exhibition  on 
the  27th  of  October,  but  by  a  vote  of  the  commissioners  the  time  was 
extended  until  the  8th  of  November,  a  joint  resolution  having  passed 
Congress  authorizing  the  ccmtinuance  of  the  (lovernment  display  until 
the  loth  of  that  month.  The  exhibition  finallv  closed  on  November  the 
8th. 

In  the  preparation  ol'the  exhibit  of  this  Department  two  general  ob- 
jects were  kept  prominently  in  view. 

The  lirst  of  these  was  to  present  as  far  as  space  would  permit  a  com- 
prehensive representation  of  the  work  now  in  progress,  in  the  construc- 
tion, e(iuipmLMit,  and  annament  of  the  new  Navy.  Thb  Bureau  of  Con- 
struction and  Kepair  and  the  Bureau  of  Ordnance  were  the  contributors 
to  this  portion  of  the  exhibit.  Jr.  construction,  the  work  in  progress 
was  graphically  shown  by  a  painting  of  the  steel  cniUvr  Atlanta^  and 
by  two  half  and  four  full  models  representing  resi)ectively  the  Dolphin^ 
Chicago^  2scicar1;^  lialtimorcj  Yorktoicn,  and  retrel.  These  beautifal 
mo<lels,  in  themselves  works  of  art,  illustrated  clearly  to  the  visitor 
what  the  new  ships  will  be,  and  attracted  universal  attention  and  ad- 
miration.  Lrief  descriptions  of  the  ships  were  attached  to  the  models 
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by  wliicli  the  public  could  readily  coini>relieud  their  desi^^ii.  The  exhibit 
of  the  Bureau  of  Ordnance  was  placed  next  in  order,  so  that  the  visitor 
might  see  at  a  glance  the  armament  of  the  new  ships.  In  this  exhibit 
were  displayed  full  sized  models  of  the  new  high-powered  breech-loading 
rifles,  and  sanii)les  of  the  rai)id-flre  and  machine  guns;  the  former  com- 
prising the  main,  and  the  latt^T  the  secondary,  batteries  of  the  ships. 
Models  of  the  charges  and  ])rojectiles  for  the  heavy  guns,  and  sample» 
of  the  rapid-fire  and  machine-gun  amnuinitiou  completed  this  repre- 
sentatiou  of  the  progress  of  new  construction  and  armament.  As  an 
additional  portion  of  the  exhibit  of  the  lUireau  of  Ordnance,  there  were 
displayed  complete  and  selected  lots  of  navy  ])rojectiles,  navy  fuses, 
and  of  small  arms,  and  a  torpedo  outfit  sent  from  the  torpedo 'station 
at  Xewi^ort.  A  number  of  interestinir  historical  relics  from  the  museum 
of  the  AVasliington  navy-yard  were  also  shown  in  this  section. 

The  second,  and  perhai)s  not  less  imi)ortant,  general  object  whicli  was 
followed  in  the  preparation  of  the  ^'avy  I>e])artment  exhibit  was  the 
illustration  of  the  scientitic  work  accomplished  by  the  Navy  in  time  of 
peace.  This  portion  of  the  exhibit  was  the  contribution  of  the  Bureau 
of  Xavigaticm,  with  its  subordinate  ofHces,  the  Ilydrograjdiic  Office  and 
Xaval  Observatory,  and  it  illustrated  by  instruments,  photographs,  and 
models,  the  processes  of  ocean  and  harbor  surveys,  the  method  of  chart 
construction,  the  i)rei)aration  and  distribution  of  hydrographic  informa- 
tion at  the  centers  of  trade  and  commerce,  the  determination  of  longi- 
tudes and  the  distribution  of  standard  time  throughout  the  country, 
from  the  Xaval  Observatory  at  Washington.  In  connection  with  the 
time  service,  a  time  ball  was  dropped  from  a  tower  on  the  exhibition 
buildings,  and  gongs  were  struck  in  machinery  hall  and  in  the  psirk  an- 
nex, daily,  by  electric  signal  from  Washington,  giving  the  correct  stand- 
ard time. 

The  exhibit  of  the  Naval  Academy  and  the  miscellaneous  exhibit 
contained  many  objects  of  interest,  all  of  which  are  described  at  length 
in  the  catalogue  whU'M  has  been  ])rei)ared  and  published  by  your  direc- 
tion, and  copies  of  which  have  already  been  forwarded  to  the  Depart- 
ment. ^Some  large  i)lH)tograpliic  views  of  the  exhibit  were  also  obtained, 
and  will  be  forwarded  as  soon  as  com])leted. 

1  desire  to  bring  to  your  attention  the  very  great  interest  which  was 
manifested  at  this  exhibition  in  all  matters  relating  to  the  i^avy  and  the 
naval  servici^  an  interest  whicli  I  venture  to  believe  was  largely  in- 
creased by  tlu^  oi)portuuities  alfordc<l  the  public  in  that  section  of  the 
country  of  examining  the  (Jovim  innent  exhibit. 

By  tlKMlireciionnf  tlie  vUM'  of  the  Bureau  of  Equipment  and  Recruit- 
ing a  detail  of  six  si'amiMi  guuni-rs  was  nuule  from  the  receiving  ship 
at  Xew  York  for  police  duty  in  this  dci)artnuMit.  These  men  by  their 
elllicient  i)erformance  of  <luty,  attention  to  visitors,  and  excellent  de- 
portment have  relh'cted  credit  n\H)u  the  apprentice  system  of  the  Navy. 

Jn  closing  this  rei)ort  I  beg  leave  to  bring  to  your* notice  the  efficient 
services  of  r]nsigns  A.  I>.  CkMiients  and  John  Gibson,  the  two  offi- 
cers detailed  by  the  DepartnuMit.  as  my  assistants.  To  Mr. Gibson  was 
given  the  innnediate  sui)t»rvision  of  the  ])acking,  shipment,  and  instal- 
lation of  tli<»  cxiiibir,  and  ho  rend(4ed  valuable  assistance  by  his  exec- 
utive ability  and  ])r(»mi>t  ixMformance  of  duty.  Mr.  Clements  had 
charge  of  tlir  maiiageiiuMit  of  the  tune  service,  which  important  daty 
was  creditably  ])ertbrmed.  1  am  ;ils(>  indebted  to  Mr.  1.  N.  Miller,  the 
manag<'r  of  the  Western  Union  Telegraph  Company  at  Cincinnati,  for 
valuable  services  rendered  in  connecting  the  exhibit  with  the  Westera 
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Union  LinoSy  thus  affording  tliroup:li  tele^jrapliic  service  with  tlioXaval 
Observatory  at  WasliiDgtoii.   1  desire  to  exi)ress  also  my  acknowled^j:- 
•  mentsto  Mr.  W.  F.  Gardner,  of  the  Observatory,  for  his  skillful  super- 
intendence in  the  packing  of  delicate  instruments  and  models. 
I  am,  sir,  very  respectful!}',  your  obedient  servant, 

liiciiAui)  Rush, 
Lieutenant^  U.  8.  Xavif,  Kepresenfatire  of  the 

Navy  Department  to  the  Cincinnati  Exposition. 

The  Secretary  of  the  Navy, 

WanhingtoHj  X>.  C. 
11294— N  88  35 


No.  17.— DETAILED  MOVEMENTS  OF  VESSELS,  1888. 


^'OKTII  ATLANTIC  STATION. 

The  squadron  on  tliis  station  during  the  past  year  has  continued 
under  tliu  coniniand  ol'  Kear- Admiral  Stoplieu  B.  Luce.  The  vessels 
•  oniposino-  it  ;,t  ])r(\s(Mir  are  the  Pensacola^  Ossijwe,  Oalma^  Tantic. 
The  Ridmouil^  Aihiuia,  and  Dolphin  have  been  detached  from  the 
.squadron  and  tlie  Pensacola  added. 

PENSACOLA. 

The  Pensacola  sailed  from  Norfolk,  Va.,  February  29,  1888,  and  ar- 
rived at  New  York  Mareh  1.  After  receiving  on  board  at  thisi>ort  new 
otlierrs  and  n»en  for  the  Omaha  and  the  remains  of  the  hite  General 
.loM'  Antonio  Taez.  llrst  TreKident  of  the  Republic  of  Venezuela,  she 
tsaih^d  xMarch  I'l  for  La  Ouayra,  where  she  arrived  April  7.  The  remains 
of  (leneral  Pacz  were  there  landed.  Leaving  this  \)OTt  April  13  the 
sliip  })roe('e(U'd  to  Aspiiiwall  and  arrived  there  April  23, having  toached 
at  Cnraeao  en  ront<'.  OHieers  and  men  were  here  exchanged  for  those 
on  board  the  Omaha^  an<l  she  sailed  for  New  York  April  29,  where  she 
arrived  [May  l.'i.  Hailed  for  Norfolk  for  repairs  August  I  and  reached 
that  poi t  thrive  days  later. 

The  (hsipcc  left  Newport  November  28,  1887,  for  target  practice  in 
(lar<liner's  ]>ay  and  saiU*d  theneetwo  days  later  forNorfork  to  prepare 
for  the  wint«'r  ernise  in  the  West  Indies.  She  arrived  at  Norfolk  De- 
cern Ix^r  U.  {She  remained  in  that  ]u»rl  until  the  19th  of  January,  1888, 
when  .she  .sailed  for  St.  Thomas,  where  she  .irrived  on  the  28th  of  the 
mnnih.  Sailed  February  5  and,  touehing  at  Frederieksted,  St.  Kitt's, 
Prince  IJnpcii's  iJay.  and  St.  Lucia,  arrived  at  Jiridgetown  February 
M'k  LcI':  on  tiie  -Sth  for  Port  au  I *riiiee  and  arrived  the  next  day. 
She  KMiiaiiu'd  :it  l*ort  au  Piince  until  3Jarch  9,  then  visited  Cura<jao, 
As])in\\alL  (licytown,  and  arrivi'd  at  Key  West  March  28.  Sailed 
thciicc  tor  PcMsacolii  Apiil  0  and  arrive*!  there  two  days  later.  Left 
April  JS  ;nid  arrived  at  ^Mobile  the  same  day.  After  a  visit  of  five 
days  lo  liiis  ]>(»rt,  proceeded  to  New  Orleans  and  thence  to  Pensacola, 
where  >iie  arrived  .M;iy  L).  Sailed  tlTe  nc^xt  day  and  arrived  at  Port 
Kn.val  Aiay  li>.  Lefi  on  tlie  listh,  touched  at  Lynn  Haven  Bay  three 
(hiNs  \\i\ry.  iiinl  tljei)ct']H  ()eeeded  to  A nnajHdis,  arriving  June  2.  Sailed 
June  .siopiKsl  ;it  Nni  lolk  and  Hampton  Itoads,  and  left  the  latter 
l)lace  tor  New  Vnrk  .limel*.")  and  arrived  there  on  the  27th.  Sailed 
♦Inly  ami  arriveil  :i(  New  J.ondon  July  5.  l^eft  on  the  15th  and,  After 
Iniieliini,^  al  < neeiiport,  returned  to  New  London  July  17;  thence  pro- 
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ceedeil  to  Newport,  wbere  she  arrivocl  July  18.  Left  on  tlie  23<1,  vis- 
iteil  Portsiiionth,  and  returned  to  Newport  Au^u^st  L\  Slie  left  this 
place  Aujrust  \i)  for  a  cruii^e  to  the  tisliin^j:  grounds  in  and  about  the 
Gulf  of  St.  Lawrence;  arrived  at  Halifax  Auixustl3  ;  left  on  tlie  l(>th, 
vi»ited  Hawksburvand  Souris,  returning;  to  llalitax  on  tiie  She 
remained  in  this  i)ort  until  the  28th,  when  she  left  for  rortland,  ^le., 
and  reached  there  on  the  3()th.  lA-ft  on  the  same  day  and  arrived  at 
Newport  August  31.  Sailed  for  New  York  Sei)toniber  4  and  reached 
that  port  on  the  5th.  Left  on  the  2L*d  and  arrived  at  Leajj:ue  Island 
two  days  later.  Took  the  monitor  ruritan  in  tow  October  5  for  Nor- 
folk and  arrived  there  on  the  L)th.  She  is  now  at  the  Norfolk  yard 
preparing  for  a  cruise  to  the  West  Indies. 

GALE>'A. 

The  Galena  sailed  from  Newport  November  iiS,  1887,  for  tar^jet  prac- 
tice in  Gardiner's  l>ay  and  thence  two  days  later  for  New  Yoik,  where 
8he  arrived  December  1.  Sailed  December  12  and  arrived  at  the  navy- 
yard,  Norfolk,  Va.,  on  the  14th.  After  undci  jroin^  repairs  at  that  yard 
she  sailed  April  1>  to  join  the  scpiadron  at  IVnsacola,  touched  at  Ke}' 
West,  and  arrived  at  IVnsacola  April  18,  from  which  i)ort  she  sailed  on 
the  -8lh  for  Mobile  and  arrived  tlieie  the  same  day.  Thence  proceeded 
to  New  Orleans  and,  after  remainin;;  in  that  jiort  one  week,  left  for  l*ort 
Uoyal,  where  she  arrive<l  May  11),  liavin^*  toucheil  at  Tensacola  for  coal. 
She  left  Port  Koyal  May  2(J,  touched  at  Hampton  Koads,  Va.,  two  days 
later,  and  arrived  at  Annapolis  June  1.  After  a  visit  of  two  weeks 
she  proceeded  to  Norfolk,  Iheiu'e  to  Hampton  Koads  and  New  York, 
and  arrived  at  the  latter  place  ,Iiine  1*7.  She  left  New  York  July  L*, 
touched  at  Fort  Schuyler  and  Fishers  Islan<l,  and  reached  New  Lon<ion 
on  the  4th.  Saileil  »Iuly  10  lor  New  Haven  and  arriveil  there  the  same 
day;  left  two  days  later,  an<*lionMl  in  Kiushin<r  Hay,  and  returned  to 
New  Yoik  July  13.  Saile<l  on  the  14th  and  returiu'd  to  New  London 
the  next  day.  Procee<lin«j  tluMice  on  th<»  ISth  ai  iived  at  Newport  the 
same  day.  She  remained  at  New|K>rt  until  the  2lth,  when  she  left  for 
lioKton,  whtM'e  she  arrived  July  li7,  and  after  a  visit  of  thn-e  daysa«rain 
n^turned  to  Newport.  SaihMl  for  Port  an  PriiM-e  Au'rust  IS,  and  having; 
touched  at  Norfolk  for  coal  and  ju-ovisions,  arrived  Au;,aist  .'»1.  Sjiiled 
Si»ptend)er  3  for  Port  Iioyai,  Jamaicii,  ami  thence  on  thtj  7lh  for  New» 
York,  where  she  arrived  Sei)tcn:ber  l.">. 

YANTir. 

The  Yantic,  havinp:  comj)leted  her  re])airs,  sailed  fioni  Norfolk,  Va., 
for  th<»  \Vest  Indies  Jaiiujiry  ."i,  ISSS,  and  arrived  at  Ilarbadoes  .lanuary 
Uk  Thence  slie  i)rocee<leil  to  lN)rt  au  Prince,  La  (lunyra,  Curaeao,  As- 
pinwall,  and  Havana,  an«l  arrived  at  K«*y  \V«*si  Mareh  Sailed 
April  4  and  arrived  at  Peiisaeola  on  the  7tii.  She  r-maiiied  at  Pensa- 
cohi  until  April  I'Sth,  when  she  s.iiled.  and  after  visiting  .Mobile,  New 
Orleans,  and  Key  West,  arrived  at  Port  lioyai,  S.  ('.,  May  LMI.  Sailed 
for  Port  att  Princje  May  -S,  and  arrived  thrre  Jum*  1.  She  remained 
at  Port  a u  Prime  until  the  Ttli,  wlien  s!ie  sailed  for  Hampton  Uoads, 
Va.,  where  she  arrived  June  is.  hax  in;:  tcMirlied  at  S  intia;:o  de  ( 'uba 
en  route.  Li»ft  June  l'")  for  N<'W  ToiU  ami  aiiived  tliueon  t.lie  l*7lh. 
She  left  this  port  Au;^nsi  :»  for  Nt-vvp.ui,  wiit  ir  arrived  on  the  .Jth. 
Thence  pr«)cee<led.  An;:iist  L'L*,  on  a  einise  to  the  tis|iin;c  baidxs,  touchetl 
at  Boston  and  Portland,  and  arrived  at  Halitax  Sfptemlier  L\  Sailed 
for  New  York  S<»preiubt»r  lit  and  rrarlied  that  jMMt  on  tin*  lilst. 


548 


KEPORT  OF  TUE  SECRETARY  OF  THE  NAVY. 


RICHMOND. 

Tbo  Richmond  loft  Newport,  R.  i.,  November  14, 1887,  and  arrived  at 
New  Yoik  the  next  day,  where  she  remained  until  November  23,  when 
she  returned  to  Newj)ort.  Accompanied  by  the  other  vessels  of  the 
s<pmdron,  she  left  that  port  on  the  28th  of  November  for  target  practice 
in  Gardiner's  J>ay,  wliere  she  remained  until  the  30tb,  when  she  pro- 
ceeded to  New  York  to  prepare  for  the  winter  cruise.  She  sailed  from 
New  York  for  the  West  Indies  January  21,  1888,  and  arrived  at  St. 
Thomas  on  the  30th.  After  remaininj*:  in  that  port  one  week  she  sailed 
for  St.  Kitts,  wliere  she  arrivetl  February  7.  Leaving  the  same  day 
she  visited  Point-a-ritre,  liridgetown,  Pitch  Lake,*and  J^ort  of  Spain, 
reaching  the  latter  place  February  She  remained  in  that  port  until 
February  21,  and  then  proceeded  to  La  Guayra,  where  she  arrived  on 
the  2(3th.  Left  ^larch  1,  and  alter  visiting  Oura^»oa,  Cartagena,  aud 
Aspinwall  arrived  at  Key  West  ^larch  28.  Sailed  for  Pensaeola  April 
0,  for  s(piadron  drills  and  exercises,  ashore  and  afloat,  and  arrived  at 
that  place  on  the  Dth.  Proceeded  thence  April  30,  visited  Mobile,  New 
Orleans,  and  Key  West,  and  arrived  at  Port  Koyal,  S.  C,  Maj''  19,  where 
the  vessels  of  the  squadron  assembled  for  drills  and  maneuvers.  Leav- 
ing Port  lioyal  jNIay  28,  she  arrived  at  Hampton  Koads  on  the3l8t,and 
thence  proceeded  to  Annapolis,  reaching  that  port  June  2.  After  a 
stay  of  two  weeks  she  left  for  New  York,  where  she  arrived  Juno  27, 
having  stopped  at  llamj)ton  Itoads  en  route.  She  is  now  at  the  New 
York  yard  i)rei)ariug  for  service. 

ATLAIS'TA. 

The  Atlanta  sailed  from  Newport  November  28, 1887,  for  target  practice 
in  Gardiner's  l>ay,  after  which  she  i)roceeded  to  New  York,  whero  she  ar- 
rived December  1.  She  remained  in  this  port  until  February  13,  1888, 
when  she  sailed  for  the  West  Indies,  visited  Port  au  Prince,  San  Do- 
mingo, St.  Thomas,  and  As])inwaII,  and  sailed  from  the  latter  place 
April  2,  for  Pensaeola,  at  which  port  she  arrived  on  the  10th  of  that 
njonth.  Left  April  30,  and  after  visiting  Mobile,  New  Orleans,  and 
Havana,  arrived  at  Port  lloyal  May  10.  She  renniined  at  this  port  until 
May  2(),  when  she  sailed  tor  Lynn  Haven  Bay,  where  she  arrivetl  two 
days  Inter.  Tlience  proceeded  to  Annapolis,  and  after  remaining  in  that 
port  two  weeks  left  for  Norfolk,  at  whiiih  port  she  arrived  June  16. 
She  received  here  coal  and  supplies,  sailed  on  the  19th,  anchored  the 
same  day  in  Hampton  IJoads,  and  left  that  place  for  New  York  Juiio 
25,  and  arrived  on  the  27th.  Sailed  Jnly  2  for  Bridgeport,  and  after  a 
visit  of  live  days  again  returned  to  New  York.  She  is  now  at  the  navy- 
yard  at  that  place,  preparing  for  service  on  a  foreign  station. 

DOLrillN. 

Th(»  Jh>JpJfin  sailed  from  Newport  Is'ovember  28, 1887,  for-larget  prac 
tiee  in  (lanlinefs  lJay,and  ariived  at  New  York  December  1,  where fihe 
reniaiiied  until  Januaiy  L'l,  188S,  Avlien  she  sailed  for  a  cruise  to  the 
Wes{  indies.  Siie  arrived  at  Key  West  January  20,  and  left  ou  the 
2!>tlj  lor  Havana,  aiiiving  at  that  I'lorton  the.'JOlh!  She  sailed  the  next 
day  and  arrived  at  (Menfnegos  February  2,  when  she  was  detached  from 
the  sijiiadron  and  ordered  to  the  Pacilic  Station. 
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SOUTH  ATLANTIC  STATION. 

The  force  on  this  station  is  now  under  the  cf.nnnand  of  Aetin^r  Kear- 
AdmiralJames  IL  Gillis,  who  relieved  Itear-Adrniral  Daniel  L.  Uraine 
at  Rio  de  Janeiro  on  the  2r>d  ot*  October  last,  antl  consists  of  the  Talla- 
poosa^  Allianc€j  and  JSicntara.  The  Lancaster  has  been  detjiched  I'roni 
the  squadron  and  the  Sicatara  added. 

TALLAPOOSA. 

The  Tallapoosa  sailed  from  ^laldonado  December  15,  1.S87,  and  ar- 
rived at  Montevideo  the  same  day.  She  remained  in  this  port  until 
June  11,  ItSStS,  when  shb  sailed  for  Colonia,  where  she  arrived  the  next 
day.  Proceedinjj  thence  on  the  11th  she  visited  Nueva  Palmyra,  Fray 
Bentos,  t^aysander,  and  Conception,  retnrnin/r  toNueva  Palmyra  June 
20.  Sailed  the  followin^r  <lay  and  iirrivetl  at  Kosario  July  1*.  She  re- 
mained  at  this  port  until  July  15,  when  she  sailed  for  Parana,  where  she 
arrived  the  next  day.  Left  July  -0  and  arrived  at  I'osario  July  .'JO. 
Sailed  Aujrust  li.'i,  and  after  visitinjr  the  cities  of  San  Nicholas  and  San 
Peiiro,  on  the  J*arana  liiver,  arrived  at  Colonia  August  1-\S.  Left  Sep- 
tember 0  and  arrived  at  P>uenos  Ayres  the  sanu*  day,  which  port  she  left 
on  the  10th  and  arrived  the  day  after  at  Montevideo. 

ALLLVNCE. 

The  AlUance  sailed  from  Santa  Catharina  November  12, 1SS7,  and  ar- 
rived at  Maldonado  on  tht*  17th  of  that  month,  where  she  remained  until 
the  15tli  of  I)eceml)er,  wlien  she  left  for  Mnnt(»video,  arri\inj;  at  that 
I>ort  the  same  <lay.  She  sailed  January  \\\  ISSS,  tor  Knsenada,  and 
after  an  absence  t)f  seven  days  ai;ain  returned  to  Montevideo.  She  h'ft 
this  port  June  t>  ibr  Punta  Arenas,  wliere  slii»  arrived  June  2X  Saileil 
July  24  and  arriv«»d  at  Montcvidef)  An-rust  S.  Left  x\u<rust  ;>(),  visitiMl 
Colonia  and  Jiuenos  Ayres,  and  arrived  at  Montevideo  Septeniber  II. 

SWAIAUA. 

The  iSicatara  sailed  from  New  York  Au;'ust  IS,  isss,  to  join  the  Sj)uth 
Atlantic  S(pnulron.  She  arrived  at  St.  \'ineent,  Cape  df  Verde  Islands, 
8ei)tend)er  1 1,  and  sailin^^  thencron  the  l^tth  arrived  at  Kio  de  Janeiro, 
Brazil,  October  (»,  and  at  Maldonado  Noveml^-r  -'J. 

I.ANCASTKU. 

The  LancaHicr  ixrvlwi]  at  Maldonado  Novi'mlu  r  LM>,  1nS7,  \\hen»  she 
remained  until  the  15th  of  December  follow  in;:,  v.  ficii  slii*  ^aile^l  tor 
Monte  Video,  at  \Chieii  jiort  s1m»  alrived  the  same  day.  Sh«*  was  d*'- 
tached  fn)m  the  South  Atlaniie  Stpiadioii  .lanuary  IS,  bSStS,  and  sailed 
that  day  for  the  J!]uro[)ean  Station. 

PA(Mri('  STATION. 

The  Pacific  S(|uadron  eoiitinii(*s  under  liir  coinmaiid  of  Kear- Admiral 
L.  A.  Kimberly.  and  e()n>ists  of  the  7Vm''o/',  Vniuhii'm,  Mithinni^  Ailamn^ 
Alertj  A'j/w/c,  hulphliu  I'lntn,  an* I  -;:nre  >Iiij»  Mn.'hni'jnln  ht.  The  fro- 
quoia  iiuil  fJuniata  hav**  beeii  (letaehcd  trom  tin*  s<iiiadron  dnrin;;  the 
year,  and  the  Trenton^  \lpsii\  and  lh>lphiu  have  been  added  to  it. 
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TRE^'TON. 

The  Trenton  sailed  from  iN'ew  York  for  the  Pacific  station  January 
30, 1888,  and  arrived  at  Monte  Video  March  20,  havinp^  touched  at  St. 
Vincent,  Cajiede  VerdeLslands,  onronte.  Sheremained  at  Monte  Video 
until  A])ril  11,  when  she  sailed  for  Callao,  where  she  arrived  May  17. 
Sailed  November  20,  and  arrived  at  Payta,  Peru,  on  the  23d  of  that 
month. 

VANDALIA. 

The  Vandal ia  left  Honoinlu  Marcli  11, 1888,  visited  Hilo,  and  returned 
to  Uonolnlu,  arriviiifj;  at  the  latter  j)lace  March  25 ;  sailed  fbr  San  Fran- 
cisco September  10,  and  arrived  there  Octobefr  0;  reached  the  Mare 
Island  yard  two  days  later. 

MOHICAN. 

The  Mohican  sailed  from  Honolulu  for  the  Samoan  Islands  January 
11,  1888,  and  arrived  at  Apia  on  the  *2Sth  of  that  month.  She  lefb  that 
port  on*  the  31st  and  proceeded  to  Pango  Pango,  where  she  arrived  the 
next  day;  left  February  0  and  returned  to  Apia  the  next  day.  SJie  re- 
mained in  this  port  until  April  IM),  when  she  sailed  and  visited  Mail 
Sloo])  Bank,  Taiigaloa  l>ay,  and  Pango  Pango,  and  returned  to  Apia 
March  25.  Left  June  3,  and  arrived  at  Honolulu  on  the  30th  of  that 
unmth,  where  she  remained  until  July  0,  when  she  sailed  for  San  Fran- 
cisco. She  arrived  at  that  port  Au^rust  1,  and  reached  the  navy-yard, 
Mare  Island,  on  the  4th. 

ADAMS. 

The  ylf/^n/is  arrived  at  Ai)ia  Ocftober  19,  18S7,  and  sailing  thence  No- 
vember 25  reached  tlie  Tonjxii  (Irouj)  on  the  20th.  After  a  visit  of  a 
few  tlays  she  returned  to  Apia,  arrivin*^  December  0.  She  sailed  Jan- 
nary  30,  1888,  for  ilonohihi,  where  she  arrived  February  29.  She  re- 
mained in  this  port  until  Mjiv  14  when  she  a^ain  sailed  for  Apia  and 
arrived  there  on  the  31st  of  that  montii.  Sailed  July  21 ;  visited  the 
Tonfja  Group  and  returned  to  Apia,  arriving?  Au;jnst  0.  She  is  now 
under  orders  to  procteed  to  Siui  Francisco  when  relieved  by  the  AHpsic. 

ALEKT. 

The  Alcrf  left  Callao  January  14,  1888,  and  arrived  at  Panamaonthe 
28th  of  that  month,  where  she  reniiiincd  until  the  20th  of  February, 
when  she  sailed  fbr  Calla(»,  where  she  arrived  March  5,  haviuf^:  tonclied 
at  Payta  en  route.  She  left  <  'allao  Man^h  22  and  arrived  at  Ancon  the 
same  day.  Sin*  n'Miained  there  nntil  April  (»  when  ithc  returned  to  Cal- 
lao, arriving'  the sanuMlay.  Sailejl  for  lloiiolnlu  Aujrnst  11, and  arrived 
at  that  i>ort  Se])teniber  15. 

Nirsio. 

The  Xipsic  was  ])nt  in  eoniniission  at  the  navy-yard,  New  York, 
October  10,  1SS7.  ajid  sailed  Ibr  the  Paeilie  Station,  Jaiumry  18  follow- 
in;r;  ttMielie<l  nt  Sr.  Vincent,  ('aj)e  de  Verde  1  si  a  nd,«C,  Montevideo, 
Sandy  Point,  and  ai  lived  at  (,\illao,  June  .'iO.  Sailed  for  Samoa  to  re- 
lieve the  Adnws  Septeinbor  L'.i;  arrived  at  Tntuila,  Samoan  Group,  No- 
vember  7. 
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DOLPHIN. 

The  Dolphin  sailed  from  Ciciifuei^os,  February  18SS,  for  the  Pacific 
Station,  and  after  toiichiufj  at  St.  Liieia,  Darbatloes,  Balii:i,  ^lontevideo, 
aud  passing  through  the  Straits  of  MageUau,  arrived  at  CaUao  March 
26.  She  remained  at  this  port  until  May  13,  when  she.  sailed  for  l*aii- 
;ima,  where  she  arrived  May  21.  Proceeding  thence,  July  U,  visited  the 
following  named  ports:  Punta  Arenas,  Corinto,  Aniapala,  La  Libertad. 
San  Jos6  de  Guatemala,  Acapuico,  and  Pidiilinque,  arriving  at  the 
latter  place  July  30.  Sailed  for  Honolulu  August  4,  and  arrived  at  that 
port  on  the  17th,  where  she  remained  until  the  1st  of  September  when 
she  left  for  San  Francisco.  She  arrived  at  that  plaee  Se[)tenibcM-  I  t, 
and  reached  the  ^lare  Island  yard  the  same  day.  Sailed  ^'ovemlxH*  Vi 
for  a  cruise  down  the  MoKican  and  Central  American  coasts  ;  arrived 
at  Acapuico  November  til,  and  at  Corinto  on  the  iNlth. 

IROQUOIS. 

The  Iroquois  arrived  at  Payta  November  9,  18S7,  ami  left  the  next 
day  for  Acapuico,  at  which  port  she  arrived  November  L*2.  Then  vis- 
ited Mazatlan,  Topolobampo  Hay,(inaymas,  Piehibnqn<\and  S.ni  Diego, 
and  arrived  at  San  Francis(!()  i)eet'mbi'r  .'»(),  ami  at  i\w  Maw  Ishiinl 
yard  January  0,  1888.  She  sailed  Jaiiuaiy  7  lor  Ilumboir  l>:iy  in  st'areh 
of  the  derelict  American  schooner  John  ilanmck,  and  n*tnrn«Ml  to  Mare 
Island  January  11.    She  was  i)ut  out  of  commissitn  March  <>,  1SS8. 

.1  TNI  ATA. 

The  Juniata  nMuained  at  Honolulu  until  1  )ec('inb<T  ;>1,  ISST,  on  which 
date  she  was  detached  from  tlu'  sijuadroii  and  saiU'd  lor  the  Asiatic 
Station. 

IMNTA. 

The  Pinta  has  been  emjdoyed  throughout  thj'  yeur  e\<:lusivr]y  in 
Alaskan  waters. 

M()N()N(iAHKLA. 

The  Monongahela  sailed  from  Cociuiinbo  Tcbniary  L\  Isss.  and  arrived 
at  Payta  on*  the  27th  of  tliat  mcuith.  Ij'lt  tliai  ])(nr  .Man-h  l-J,  ar- 
rive<l  at  San  Francis(!o  May      aujl  at-thi'  .M  in*  LsKind  yard  M:iy-!>. 


ASIATIC  STATION. 

The  force  on  this  stati<»ii  remains  imkIit  ih«'  rnnimaml  of  IJi^ar- Ad- 
miral Ralph  <'handU*r.  'flic  vessels  c-(»ir!p(j-iji;;  it  an-  at  ]»i4  >ciir  ih*' 
Omahaj  Marion^  /vW./\  I'altfs,  and  Mnu'u-  trij.  Th»-  /w  o.;/././//  ami  'hniiata 
have  recently  been  detached  from  the  s«iua«liMii  antl  oidi  ri'd  to  the 
United  States. 

OMAHA. 

The  Omfl/m  saihNl  from  Chemiilpi)  Novcin^nT  IiI.  I^sT.  :niii  :ii  rived  at 
Fasan  on  the  ISth.  Sailed  a^^aiii  tin*  s  nu"  «l.iy  aii'l  :ii  i  ;\  nl  ar  Na;:;isal;i 
November  1 J >.  Sheremainrd  in  this  poi  ;  an;  11  .laimarx  'J.  1'^"^'*,  winMi  she 
left  for  Yokohama,  wIumt  she  aiiivcd  .laniiai  v  11,  iiaviii;;  tourhed  at 
Kobe  eu  route.    Sailed  January     for  Panama  for  r(*li«*f  titlicers  and 
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niCD,  Jind  readied  that  i)ort  March  23.  ProcctMling  tliem^s  May  5,  vis- 
ited Puiita  Arenas,  Corinto,  Aiiiapala,  La  Libertad,  Sail  Jos6  de  Guate- 
mala, and  Acapulco,  arriving  at  tlie  latter  port  June  5.  iSailcd  June 
15,  and  arrived  at  Uonoluhi  Jul}-  14.  Slie  remained  at  Honolulu 
until  August  IS,  when  she  sailed  for  Yokohama,  whei*e  she  arrived 
September  15.  Left  on  the  25th  of  that  month,  an<l  arrived  at  iShang- 
hai  October  3,  having  touched  iit  Kobe  and  Nagasaki  en  route. 

MARION. 

The  Marion^  after  receiving  new  oificors  and  men  at  Pan<ama,  left  that 
port  December  IS,  18S7,  and  arrived  at  Corinto  December  22.  Sailed 
thence  December  28,  and  arrived  at  Honolulu  February  13, 1888,  having 
visited  San  Jose  de  Guatemala  and  Acapulco  on  the  way.  She  re- 
mained at  Honolulu  until  April  10,  when  she  sailed  for  Yokohama, 
where  she  arrived  June  1.  She  left  this  port  June  0  for  Yokosuka  and 
returned  to  Yokohama,  arriving  there  June  28.  iA>ft  August  4,  visited 
Kobe,  and  returned  to  Yokohama  August  31.  Leaving  this  port  on 
Sei)tember  20,  she  visited  Hakodate  and  ten  days  later  again  returned 
to  Y'okohama.  Sailed  for  Kobe  October  13,  and  from  that  port  October 
16  for  Shanghai,  where  she  arrived  October  24. 

ESSEX. 

The  arrived  at  Yokohama  December  13, 1887,  from  the  Caroline 
Group  and  left  that  port  six  days  later  for  Kobe,  where  she  arrived 
December  21.  She  renmined  in  this  port  until  the  20th  of  May,  18S.S, 
when  she  returned  to  Y'okohama.  Sailed  June  4;  arrivetl  at  Nagasaki 
on  the  9th  ;  left  on  the  13th,  and  arrived  atC3hemulpo  June  15.  Sailed 
again  July  7 ;  visited  Vladivostock  and  Hakodate,  and  arrived  at  Yoko- 
hama August  4.  Leaving  thi^s  i)ort  August  17,  and  touching  at  Kobe, 
A  she  arrived  at  (Jhemulpo  August  20.  Orders  have  recently  been  sent 
out  for  her  return  to  the  United  States. 

PALOS. 

The  Palos  left  Nagasaki  October  10, 1887,  and  after  touching  at  Oogo 
Lima  October  11  arrived  at  Yokohama  on  the  14th,  where  she  remained 
until  the  25th,  and  then  ])roceeded  to  Kobe,  where  she  .arrived  two  days 
later.  She  left  t  his  port  Xovember  14,  visited  Konova  IJay,  Gogo  Lima, 
and  Haidmari  Bay,  and  arrivetl  at  Nagasaki  November  19.  Leaving 
this  port  November  27,  she  visited  (hierin  Island,  and  arrived  at  Che- 
mulpo December  1.  She  remained  in  this  port  until  June  10,  1888, 
when  she  sailed  for  New  ('hwang,  where  she  arrived  June  23.  From 
thence  she  proceeded  to  Ninghai,  Taku,  Tientsin,  and  Chefoo,  and  ar- 
rived at  t  he  latter  place  July  13;  and  sailing  again  on  the  24th,  ar- 
rived at  Kobe  July  30.  Left  for  Nagasaki  August  2(5,  and  arriveil  at 
that  ])()rt  three  days  later.  Left  September  5,  to  assist  in  towiug  the 
Brooklyn  to  st*a,  and  returned  to  Nagasaki  on  the  7th,  from  which  iK)rt 
she  sailed  on  the  13th,  and  arrived  at  Kol^e  September  19.  Sailed  for 
Tientsin  October  11,  vvlicre  she  will  go  into  winter  quarters. 

310N()CACV. 

The  Monocaqj  has  been  in  Yokohama  since  last  report. 
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BROOKLYN. 

The  Brooklyn  sailed  fi-om  Nagasaki  Oct4)bor  1*5, 18S7,  ami  after  visiliug 
O'osaka,  ITirado,  Fiikiioka,  Siinonoseki,  Mitsu«^a,  Ilaina,  ^lalsii«jama, 
and  Takaiuatsu  (closed  ports  of  Japan),  arrived  at  lv<)he  NovenitUT  2. 
Sailed  January  'Jo,  18SS,  and  arrived  at  Ilong-Koni;:  February  1,  wliere 
»be  reiuaiued  until  the  12th  of  tliat  month,  when  slie  sailed  for  Sin;;a- 
l)ore.  She  arrived  at  Singapore  February  20,  and  sailed  tlienee,  after 
visit  of  five  days,  for  Batavia,  reaching  there  February  28.  Jjeaving 
thia  port  March  4,  she  visited  Macassar,  Aniboina,  Terniate.  and  Mai- 
nila,  arriving  at  the  latter  place  March  30.  Left  Ai)ril  8,  touched  at 
Anioy,  and  arrived  at  Shanghai  April  10.  Sailed  April  22  to  render  as- 
si.stance  to  the  steamer  San  Pahlo^  ashore  on  Tan  Uocks,  and  returned 
to  Shanghai  April  28,  where  she  ivmained  until  May  (»,  when  she  sailed 
for  Kobe,  reaching  that  port  May  12,  Left  May  20  and  reached  Yoko- 
hama two  days  later.  Sailed  on  the  4th  and  arrived  at  Kobe  on  the  0th. 
Sailed*August  0  for  the  United  States,  but  put  into  Nagasaki  on  the 
14th  of  that  month,  with  a  broken  shaft.  Left  Sept(.Mnber  5  for  Xew 
York,  under  sail,  via  lIon(»lulu  and  ('ape  Horn.  Arrived  at  Ilonolulu 
October  15,  whence  she  sailed  for  home  on  Xovember  10. 

JUNIATA. 

The  Juniata  arrived  at  Yokohama  ^larch  10, 18SS,  where  she  remained 
until  the  24tli  of  the  following  month,  when  she  sailed  for  Shanghai, 
and,  having  touched  at  Kobe  and  Nagasaki,  arrived  there  April  24. 
Sailed  May  11,  visited  Amoy,  and  thence  i)roceeded  to  Keelung,  arriv- 
ing May  10.  ItcturmMl  to  Amoy  a  few  d.-ivs  later,  and  fn)m  that  ])ort 
jiniceeded  to  IIong-Kong,  C'anton,  and  Whamima :  tlieiu*e  back  t«» 
llong-Kong,  ami  left  that  i>ort  »luiu^  0  for  Fncliow,  where  she  arrive«l 
Junci  12.  She  remained  here  uiitilJune  10,  and  then  left  for  Shanghai, 
arriving  there  a  few  days  hxtor.  Sailed  June  21,  and  arrived  at  iMie- 
muipo  Jum*  25.  Left  this  j>ort  August  20  f«)r  Xairasaki  to  assist  in 
towing  the  Broolhfn  to  sea.  Started  out  with  her  Se]»tember  5,  and  re- 
turned to  Nagasaki  two  days  later.  Sailed  for  New  York  September 
IS;  arriveil  at  llong-Kong  Sei)tember  27;  Singa})on»,  Oetober  0;  Co- 
hnnbo,  October  25;  Aden, November  15,  and  Alexandria.  Kgvpt,  Novem- 
ber 28. 

EUliOPEAN  STATIONS. 

Acting  liCar-Admiral  James  A.  (Ireer  is  still  in  command  of  tin*  f«)rce 
on  this  station,  which  consists  now  of  the  Lttuffisfrr,  ffiiiainhautK  and 
EnterpriHV,  The  Ptimindn  has  been  delaeli»'d  from  I Im- squadron  and 
the  Lancaster  antl  Entcrpriar  added  to  it  tim  ing  the  year. 

TENSACOLA. 

The  P^eMJJrtro/a  sailcil  from  Alexandria  O/tobi-r  20 ;  arrive<l  at  .lalTa 
on  the  22d,  left  on  the  25tli,and  reaeliiMi  Ueyront  thmext  day.  SaihMl 
on  the  21st  for  Smyrna,  where  she  arrived  Novt'inb^r  1.  Slie  remained 
in  that  iK>:t  until  N«>vember  20,  :ind  left  that  day  tnr  l*ii:i'ns,  arriving 
November  22.  Left  the  next  dny  aiid  arrived  at  (len<);i  November  20. 
Sailed  December  HkmhI  arrived  at  X'illi'francln'  tin*  next  day.  S1m»  was 
detached  from  the  squadrtm  at  this  ]Hn  r.  Dreembcr  21,  and  saiI«Ml  that 
day  for  ILunpton  Koads.  Yii  -inia,  wln  re  sh«*  arriv«Ml  Feltruary  IS,  lSc)8, 
having  toucheil  at  (libraltar  an«l  Madeira  en  route. 
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LANCASTER. 

The  Lancaster  sfiiled  from  JMoiitoviileo  Jiinuary  18,  1888,  for  the 
European  station,  arrived  at  (xibraltar  April  0,  and  at  Villcfranche, 
Ai)ril  14.  Kear-Adiniral  Greer  hoi.^ted  his  rtag  on  board  this  ship  two 
days  hiter.  Sailed  May  10,  and  arrived  at  Spezia  next  day.  She  re- 
mained in  that  port  until  May  17,  when  she  left  and  visited  Ayaexiio, 
Naples,  Palermo,  Port  Mahon,  and  Barcelona,  arriving?  at  the  latter 
place  June  17.  Sailed  July  3,  and  reached  Cadiz  on  the  8th.  Left  on 
the  ll)th,and  arrived  at  Gibraltar  the  same  day.  Sailed  August  6,  vis- 
ited Mala^ra,  and  arrived  at  r>ar(;el()na,  Aujrust  18.  Sailed  October  15, 
and  arrived  at  Villet'ranche  on  the  17th. 

QriNNKBArc;. 

The  Quinnchaug  sailed  from  Alexandria  October  20, 1887,  visited  Sidon 
Tripoli,  Latilciah,*  Ayas  Bay,  -Mersyn,  and  arrived  at  Smyrna  October 
20 ;  left  the  latter  port  November  G,  and  arrived  at  Constantinople 
two  days  later ;  she  remained  in  this  port  until  November  14,  when  she 
left  for  Smyrna,  when^  she  arrived  on  the  UUh  ;  sailed  the  next  day,  and 
after  visitin<?  Samos,  Milo,  and  Zante  arriviMl  at  (ienoa  November  29; 
sailed  a*?ain  on  the  .*5d  of  December,  and  reached  Villefranche  the  next 
day  :  here  she  remained  until  3Iarch  2.%  18S8,  when  she  left  for  Spezia  ; 
she  resiched  that  ]M)rt  the  next  day.  and  after  a  visit  of  four  days  snilecl 
for  Villcfranche,  where  she  arrived  ]\rarcii  20;  leaving  this  port  A])ril 
27,  she  proceeded  to  .Alala^ja  and  thence  to  Gibraltar,  arriving  at  the 
latter  ])lace  ]\lay  1 ;  left  two  days  later,  visited  Tangiera  and  returned 
to  Gilmiltar  May  5  ;  sailed  on  tln^  10th  jind  arrived  at  Barcelona  May 
i:>;  she  W\t  this  ])ort  May  20,  and  ;ifter  visitiiig  Messina,  Syracuse, 
VeniccTrieste,  Finnjc,  Sebenico,  ltajLr"sa,('attar(),  Antivari,  and  Corfu, 
arrived  at  Le«;horn  ,Iuly  21  ;  she  remained  at  the  latter  port  until  Sep- 
tember 8,  when  she.  sailed  for  Messina,  when^  she  arrived  Scpt«nibi*r 
12;  left  on  the  ISth  and  arrived  at  8yracnse  the  same  day,  and  thence 
proceedinfT  to  Zante  and  Snda  Piay,  arrived  at  Tira^ns  September  27  ; 
sailed  October  o;  visited  Syra,  Sn^yrna,  Chenak,  and  arrived  at  Con- 
stantinople October  18. 

ENTKUPUISK. 

The  Enterprise  was  j)nt  in  commissiDu  at  the  navy-yard,  New  York, 
October  4,  ISST,  and  sailed  Irom  lioston  January  28,  1888,  for  the  Eu- 
rojusin  statitMi.  8he  ai rive<l  at  Gibniltar  ^larch  having;  touched  at 
Kiiyal  en  route.  Px'iween  Maicli  10  and  April  8,  visited  Tangier  three 
tinii's,  nMnrniiiu  to  < lihinlinr  niter  »':ii'h  visit.  She  sailed  from  Gibral- 
\\\v  April  0,  visit  Im'im  Sal",  Oi'.in,  Ar-en.  and  Algiers,  and  arrived  at 
VillelVanelie  Ajnil  2*:.  Sii"  reu). lined  in  this  ])()rt  until  May  10,  when 
she  siiiled  foi-  ji  riiiisc  lo  tln'  norlhwiirti,  touched  at  (ribraltar,  OportO, 
and  iM  ii'o,  wwn  jinivclai  Sontlia!npl()n  -Mny  oO.  Proceeding  thence 
»l(ine  she  \'isi;4'd  t h»' foliowiiiiv  places:  Deal,  FIull,  New  Castle- 
«)u 'I'ynr.  North  SIiirl:ls,  I)r«)hnk,  ( 'hristiani.i,  llorten,  Copenhagen, 
TrtMisiaiit,  :mm1  arrival  .ii  St.  F\";ersl)nr«r,  Jnly  She  remainwl  at 
thi.s  j)oi  i  iiii^  ii  An<rii.s;  li'.  'IMumu'c  priKMMMleil  t«)  Stockholm,  Neufahr- 
-wjissir,  Siniin.  and  IHsinoir,  ;iim1  aiiivcd  at  Leith  September  17. 
Sailed  St  ptcnihiT  .JO.  visited  .MiiKhMi.  /viiisterdam,  Tlushing,  Antwerp, 
and  Havre,  and  arrived  at  Konen  Octolier  22. 
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SPECIAL  SERVICE. 

The  vessels  on  special  service  are  the  Banger^  Despatvliy  Michigan^  ami 
Thetis. 

RANGER. 

The  Ranger  returned  to  San  Francisco  June  22,  1888,  and  arrivetl 
at  the  navy -yard,  Mare  Island,  California,  July  5.  Left  November  12 
to  adjust  her  compasses  andwould  then  continue  the  survey  <»f  the  coast 
of  Lower  California. 

DESPATCU. 

The  Despatch  has  visited  during  the  year  at  various  times  the  folU>w- 
iuj;-Damed ports:  Xorfolk,  Washington,  Annapolis, Bait imoro,  l*hilatlel- 
phia,  >'^ew  York,  Newport,  Boston,  Portsmouth,  and  Dar  Jlarlxn*.  She 
is  now  at  Philadelphia. 

MICIIIGA^^ 

Tlie  Michigan  has  been  employed  during  the  past  year  in  cruising  on 
the  northwestern  lakes. 

TIIKTIS. 

The  Thetis  lef  t  the  navy-yard,  Mare  Island,  California,  November  \  :\ 
1887,  and  sailed  from  San  Trancisco  for  Alaska  three  days  later,  and 
touching  at  Port  Townsend  and  Nanaimo  arrived  at  Sitka  IMhmiiIut  4. 
Sailed  December  12,  and  after  visiting  Scliultz  Cove,  Lindeiil)er.'r,  I  loo 
niah,  Juneau,  Prolewy  Point,  Wrangcl,  Loring,  Port  Chester,  Wartrs 
Cove,  Fort  Simpson,  Cardina  r>ay.  Oyster  Hay,  l)ei)arture  IJay.and  Port 
Townsend,  returned  to  the  .Mare  Fshind  yard,  arriving  January  \K  ISSS. 
She  remained  at  this  yard  until  April  IS,  and  anehored  that  day  oll'.San 
Francisco,  frou)  whi(!h  place  she  sailed  lor  Alaska  April  2S:  arrived  at 
Victoria  Alay  1,  and  saihnl  th(»nee  for  Sitka  on  the  <»th,  arriviiiir  at  tliat 
[Kirt  May  is,  having  touched  at  Departure  Bay  and  Port  Chest«M- e:i 
HMite.  Left  Sitka  May  27,  toadied  at  Port  Aru]grav(»,  Port  I'.tehes,  Saint 
Paul,  Coal  Harbor,  and  Karluh  ;  arrived  at  Ounalaska  June  It.  Then 
visited  St.  Paul,  and  again  returned  to  Ounalaska.  J.eft  tin*  latter  ]M)rt 
June  20,  and  arrived  at  the  nioiitli  of  the  Nushagah  Jiiver  two  days 
Ifiter,  and  proceeding  thence  .Inly  1,  and  touching  at  Helkol'tsUi  and 
Delarotf  Ilarbor,  returned  toOunahiska  »Iuly  12.  Saih'd  July  1!»  lor  St. 
Michaelsand  setrlenu*nts  in  nortliern  Alaska,  and  Hjr  the  tislnng  groiinds 
of  the  Arctic;  arrived  at  Kast  Cape  .Iidy  24  and  at  St.  Mirliaels  ,Iuly 
27.  Sailed  the  next  day,  and  visited  tlie  settlements  on  King's  Jsl.i'id. 
Cape  Prinee  of  WaU's,  Cape  J>lo.«oni.  Koizebue  Sound,  and  an  iveil  olV 
Cai>e  Sabine,  Aretie  Ocean,  August  s.  ]a*\'i  the  sann*  day,  and  \  isile«l 
the  settlements  at  Wainwright  Inlet  and  Port  lielchor.  i;«MWfcn  Au- 
gust 10  an<l  IS  remained  in  the  viciniiy  oi'  Point  narr<»w,  cnii^iiiir 
among  the  vessels  of  tlie  whaling  Ih-et.  Lel't  Point  IJarrow  Augn  -t  is 
and  arrived  at  tin*  Coal  Veins,  near  Cape  Sabine,  August  2o.  Sailed 
August  30,  an<l  arrivetl  at  Port  Clarence  Si'i>trmber  .'»,  witli  American 
KChooner  Jane  (irnf  hi  tow,  which  had  Imm  u  abandt)ne<l  in  tin-  Arctic, 
lieft  on  the  0th,  and  arriv«Ml  at  St.  M ichaels  on  the  11th.  Sailcil  the 
next  day,  visited  Ounalaska,  a!jd  arrivctl  at  Sitka  October  2.  Sailed 
Novenil)er  1,  and  arriv(Ml  at  NaTiainn*  Noveniiicr  11  ;  arrivetl  ai  Ksqni- 
malt  November  11,  and,  leaving  that  i)lace  Nov<*niber  21,  reached  San 
Francisco  November  25. 
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VESSELS  NOT  YET  ASSIGXliD  TO  ANY  STATION. 

BOSTON. 

The  Bosfnti  sailod  from  the  navy -yard,  New  York,  October  1, 1888, 
and  arrived  at  INnt  Itoyal,  elamaiea,  on  tholOtli  of  that  inoutb  5  tbonco 
j>n)('r('ded  to  Liviii^^stoii,  (xuateinala,  where  she  arrived  October  17. 
Alter  remaiuiiii^  in  this  port  three  days,  sailed  for  the  Corn  Islands, 
wlieiv  slie  arrived  Oetober  23.  Sailed  the  next  day  and  arrived  at 
(ireytown,  Niearajjfiia,  October  25;  left  on  the  28th  aud  aiTived  at 
Kin^^stoii,  Janmiea.  ( ^etober  M.  Left  November  4  and  arrived  at  Port 
au  rriiiceoii  lli(M>th,  and  sailed  thence  for  New  York,  November  10  and 
arrived  on  tlie  2Uh  of  that  month. 

KEARSARGE. 

The  Kf  ar.sarf/€  was  j^nt  in  commission  at  the  navy-yard,  Portsmonth, 
X.  II.,  November  2,  loSSS,  an<l  sailed  for  Hampton  lioads  on  the  lOtb  of 
that  month,  where  she  arrived  November  14.  Left  November  14  aud 
arrived  at  tlies  navy-yard,  Norfolk,  the  same  day.  Sailed  for  Monte 
N'ideo  with  relief  ollicers  and  men  for  Tallapoosa  on  November  30. 


APPRKXTICE  TKAlNING-SniPS. 
SARATOGA. 

The  Saratofla^  ni'ior  com])letion  of  repairs  at  Norfolk,  sailed  March  2, 
1>^SS,  and  anchored  in  lIam]»ton  Uoads  the  same  day.  She  remained  in 
the  Chesapeake  l>ay  and  adjacent  waters  until  May  28,  when  she  sailed 
lor  Newpoi  t,  II.  I.,  where  she  arrived  June  1.  Left  for  New  York  June 
2."»  and  jurived  at  that  port  June  2!).  Sailed  July  16  aud  returned  to 
Nev.'port  on  the  2()th;  snbsecpiently  cruised  in  Narragausett  Bay;  ar- 
riv(  (I  at  the  navy-yard,  Portsmouth,  N.  II.,  August  24,  and  was  put  out 
of  commission  at  that  yard  October  8,  1888. 

JAMESTOWN. 

The  'JumcHtoirn  sailed  from  tlu^  navy-yard,  Norfolk,  Va., March  7, 1888, 
and  Miiivcil  nt  Hampton  Koads  the  same  day.  Cruised  in  the  Chesa- 
])eake  Wwy  ;nid  adjacent  waters  until  August  20,  when  she  returned  to 
Norlblk  and  was  put  out  of  commission  at  the  navy-yard  at  that  place 
August  .']1. 

rORTSMOUTII. 

The  PorLsuunith  left;  t  he  navy-yaa  d.  New  York,  January  9, 1888,  and  an- 
chorr'd  in  ll;nji])t»)n  JJoads  .January  lo;  arrived  at  the' navy-yard,  Nor- 
(bllv,  on  17lh.  She  remained  at  lhat  plaeeuntil  February*." following, 
when  she  sailed;  cinised  in  tlie  vicinity  of  JIamptou  lioada  and  Lynn 
Haven  r.ay,  and  lor  th(»  West  Indies  on  the  17th  of  that  month;  ar- 
rived at  iJarbatloes  March  !>;  lel't  on  the  22d,  and  reached  Trinidiul  two 
days  lat(M'.  IMocci  ding  llience  Ai)ril  5,  she  visited  ]>aase-Terre  and  St. 
'riioii,:.is.  and  leavin.n-  tlie  hitt<*i'  place  April  28,  arrived  at  Newport  May 
1 !.  Sailed  rlnnc  2."» :  cruised  ii]  Vineyard  Sound,  and  arrived  at  the 
navy-yanl,  INM'tsmonth,  N.  11.,  A\\\\ 2.  Went  out  of  commission  October 
8.  ISSS. 
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CONSTELLATION. 

The  ComteUaiion  was  couiniissioued  at  the  Xaval  Academy  Septem- 
ber 1, 1888,  Jor  temporary  service  as  a  trainiDjj-ship;  sailed  for  Norfolk 
September  3,  where  slie  arrived  Sei)tember  13,  liavin^;  8topi)ed  at 
Ilampton  lioads  en  route.  Left  that  i)ort  September  2*1  for  Ports- 
inonth,  y.  U.,  and  arrived  there  October  2.  After  receiving  the  ap- 
prentices from  the  Portsmouth  and  Saratoga^  sailed  for  Ilampton  lloads, 
and  thence,  November  1,  for  a  cruise  in  the  West  Indies. 


Ko.  18.— TABVL&B  STATEMENT  OF  PROPOSALS  SECEIVED  AHB 
OPENED  IN  THE  OFFICE  OF  THE  SECBETABT  OF  THE  NAVT 
BETWEEN  DECEMBER  6,  1887,  AND  DECEMBER  1,  1888. 


[A  *  marks  each  successful  bid.] 


ochkdrlk  of  tkoim >s.vls  tor  machine  tools  for  the  ordnance  gun-shopb,  navy- 
vaui),  washington,  d.  c,  under  advertisement  dated  no vbmber  2,  1887. 

Group  1. 

Turning  and  bating  lathes  for  U^-inch  B,  L.  rifles. 

Tor  ono  latlie: 

Niles  Tool  Works   $69,500.00 

lli'inc.nt,  ^lilcs  »fc  Co   71,000.00 

Tho  i'«Mi<l  MnchiiiM  Tool  (Nnii])aiiy   70,000.00 

Siuitliwark  I'ouudry  ami  Machine  Company   101,U59.00 

For  t  wo  latlics : 

Ni Ic-s  Tool  Works   137, 000. 00 

hriiHMit,  MilcH  &  Co   139,550.00 

Tlir.  Toiid  Miichim^  Tool  Company   139,000.00 

Sourlnvark  Foundry  ami  ^lacliine  Coni])any   174,786.00 

For  tlirei'  laMios : 

N  il.  s  i  ooi  Works   205,600.00 

iHMiicnt,  Miles  «feCo   209,800.00 

rii»*  p<»ml  MMcliine  Tool  Company   207,800.00 

Suiillnvark  F«»un<lry  and  Machine  Company   240,330.00 

For  fnui-  lathes : 

NihsTool  Works   273,000.00 

lionii  nt,  Milis  ^.V  Co   279,800.00 

Tin*  iN)nd  Mjichinc  Tool  Comp:iny   276,200.00 

Southwju'k  Foundry  and  Machine  Company   291,312.00 

Fo!  livi-  la  I  lies  : 

Nil.-sTool  Works   341,000.00 

Urm.-nl,  Milrs  tV  Co   349,800.00 

Till'  Fond  MMcliim;  Tord  C«»mj)aiiy   345,200.00 

Snutlnvark  F()undry  and  Machine  Company   364,140.00 

For  six  l;it  iH's  : 

Niles  Tool  WorkM   406,800.00 

liement,  Miles  *V  C<»   419,800.00 

'i'lie  Fond  M.iehine  Tool  ('oni])any   414,200.00 

Soulhwark  Foundry  and  Machine  Company   436,968.00 

(Jnori*  J. 

I'nrnint/  and  horing  lathcf*  for  l{]-inch  B,  L.  rifle  jackets. 

For  one  Ini  he  : 

.MK  s'J'ool  Works   42,000.00 

F.-nient,  Miles  iV  Co   39,500.00 

'i'l»«'  I'oT'.rl  M.jehine  Tool  CouipaTiy   41,000.00 

^'o^llll\v:M■k  l\Miiidiy  niid  Maeliino  Company   63,646.00 

I'lir  \\\n  l.".t  lu's  : 

Mh  s  I'ool  W  i.rks    83,000.00 

l5.-!neiit,  .Miles  A:  Co   78,500.00 

The  i'oud  M.H'hine  'I'jxd  Comp.'iny   60,500.00 

SoMfhwark  F.mndry  and  Machine  Com])any   109,108.00 
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For  three  lathea  : 

N lies  Tool  Works   Sli>:5,  (MO.  00 

ilemont,  Miles  iV  Co   117,  fiOO. CM) 

The  Poiul  Mjieliiriii  Tool  Comimny   l*JO, r>Ol). 00 

Southwzirk  Fouuilry  and  Mjurliiiiu  Company   130, 3c"i.  00 

Turning  and  horiiiff         for  li)-inch  li.  L.  rilh  hoops. 
For  three  lathen: 

Biusse     llausehiM   *.i:>,O0O.GO 

N.le»  ToonVork«  N 

B.w„t.Miu.s*,c  

The  Poiiil  Machine  T()«)l  Conipan  v  }   VAI*'  - ^"I* 

Sooth wark  Foniulry  antl  Machini'  Company   77/iO(>.  uo 

For  four  lathes: 

liiusae  A,  Ilansi  liiUl   fit),  00 

Xiles  Tool  Work.  {'l^^^ZZ 

I,en.e„t,MiK.s*.ro  \';^:ZZ 

The  Poml  Mai-liim»  Tool  Conipanv  >         ^  III*  III! 

(  //ivl ,  .>no.  (M» 

tSouthwark  Fonntlry  and  Mjit-liinc  Cninpany   ;)7(l.  00 

For  seven  lalhcri: 

Bius«e  nnd  Han.srhild   inn,  ofio.  («) 

NilcB  Tool  work.  J  'l^X 

Bcme„t.Mno.*Co  )  l^:ZZ 

The  Pond  Machino  Tool  Company  J  /!-^>li* -{Illl*  On 

Southwark  Fonndry  and  Ma«  IiiiM'  C»impany   !»};», 7r»H. 00 

(.In«>ri'  1. 

Turn i II f I  amf  burin 'j  Inthr  for  Cj-iin  h  ft.  L.  villi  f*. 

For  one  latho : 

AllHTt.  Fla;:h  r   lO,r,:.0.<N) 

NileM  Tool  Works   -JO.  K'lO.  oO 

Beiiicnt,  Milfs  A  Co   *     l»r»o.  00 


Turniiuj  and  hnrinfj  hithri' J'i»r  i'.-imh  Jl.  L.  rijJi  hoopn. 

For  fiv4»  lathon: 

AllMTt  Fla;rlrr   l'.>. 7:»o. m 

Fitchburj:  Marliini*  Woiks,  TU^'i  •  arh   'j::/.H.').  00 

iHrael  H.  Jnlmson.  Jr.,  A  ('.»    -j:?. -Jit-.  00 

Niles  Tool  Works  ^  jlij'  ',j|JJ'  [IJ[ 

The  Pond  Machine  It)ol  Comi-any  ^  (;-»,:»nn.on 

.             „                                                      N    I  l,  J"-o  ra«  li..  :.f*i, *jr)0. rO 

Unneiit,  Mile.s  A  (  »  ^   j.,  x^o. 

Iletrick     Harvey   Mr),  t^O 

For  tvii  hithfs: 

Alhrrt  Flaiilrr   .T.i,  :.im».  (H> 

Fitehhiir^;  Maeliim*  Work-^.  >l.7-;;  .  jich    IT.  -:;(».  oo 

Israel  H.  JoIniHon.  jr.,  A.  ("'»   4:», 'i-.'*.  no 

Detrick  &.  Ilarvev"   :y».u-l.oo 
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Group  C. 


SJottcr  for  6-inch  B.  L,  rifle  trunni<ni  hands. 

For  ono  slottor: 

S.  C.  Forsaitli  Macliiiio  Company   $5,016.9d 

Nilos  Tool  WorksJ    7,500.00 

M1C8  1001  >>«ri^sj  ij,  jr^.-ircMlslottiT   7.ri00.00 

Bcinont,  Miles  &  Co   7, 950. 00 

SCHEDULE  OF  PROPOSALS  FOR  ToOI^i  FOR  TIIK  NAVY- YARD.  BROOKLYN,  X.  Y.,  UNDER 
ADVKRTLSKMENT  DATKI)  NoV KMUKR  M^,  IS67. 

Class  1 : 

Manning,  Max  .vi'll     Mooro   {12,950.00 

Ii»*niont,  Miles  \-  Co   -g,  150. 00 

S.  C.  Forsaitli  Machine  Company   3,180.00 

Niloa  Tool  Works  T   3, 184. 00 

Class  2: 

Manning,  Maxwell  A  Moore   2,650.00 

llement,  JNIiles  &  Co   150. 00 

S.  C.  Forsaitli  Maeliino  Company   3, 0H0. 00 

N iles  Tools  Works   3, 000. 00 

Class  3: 

Manning,  Maxwell  iV.  Moore   1,  G80. 00 

IJeirient,  Miles  »fc  Co   •1,800.00 

S.  C.  Forsaitli  Machine  Company   2,450.00 

X i  les  Tool  Works   1,  iKiO.  00 

Class  \: 

Manning,  Maxwell  &  Moore   785.00 

JJement,  Miles  iV  Co   '850.00 

S.  C.  Foi-saitli  Machine  Company   925.00 

Ni  les  Tool  Works  1   922.00 

Class  5: 

Bemcnt,  Miles  A:  Co   4,200.00 

S.  C.  Foi'.saitli  Machine  Company   *2,350. 00 

Nihjs  Tool  Works  "   4, 450. 00 

Class  (>: 

J Joment,  Miles  it  Co   6^  95O,  qq 

S.  C.  Forsaitli  Machini- Company  *  *4,600.00 

Ki  les  Toj  il  Works   6, 000. 00 

Class  7  : 

Hement,  Mih's  A-  Co   2,400.00 

M les  Tool  Works   "a,  100. 00 

Class  H : 

Manning,  Maxwell  iV  Mt)or«»   •1,475.00 

licnnint.  Miles  &  Co   1,575.00 

Nilfs  Tool  Works   1,592.00 

Class  [): 

Xiles Tool  Works   *3,530. 00 

Class  10: 

Xih^s  Tool  Works   *3,245.00 

Class  11; 

Uriiicnt,  Milrs  A  Co  :   4,400.00 

Putnam  Marliiiw-  Company   2,753.50 

Nil.  s  Tool  Works   •3,300.00 

Class  lt>: 

Manning.  M:i\\\«  ll  A  M«»(»re   1,784.00 

I'h-mhmh,  Milrs  a  Co   1,600.00 

S.  C.  Fnr><;iilli  .Macliin«'  (.'*)mi)any   934.00 

l)one«ran  A  Swift   J  .5^-2!! 

)  *66O.0O 

Xih  s  Tool  W(»rks   1,700.00 

(Mass  i:>: 

lirnHMit,  Mil<'s  A  (%>   '700.00 

.\il«'.>  'I'imW  Work?.   850.00 

Class  I  I : 

iM'iiii'nl.  Mili--^  A    •650.00 

Class  ir»: 

l!«Mnenf,  Milrs  A  Co   •6,600.00 

Xil»  >  T(»ol  Work>   7,000.00 
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Clafl8l6: 

Bement,  Mi  les  «&  Co   JH,  750. 00 

Niles  Tool  Works   •O,  950.  GO 

C]aMl7: 

S.  C.  Forsaitli  Macbiuo  Company   "'i,  ir>(».  00 

Miles  Tool  Works   4  otiO  00 

Class  18: 

Dement,  Miles  «&  Co   1  ^  7f,0. 00 

Donegau  &  Swift   1,  doo.  00 

i  i,ii>r».ot) 

James  W.  Soper   J  •1,m(H» 

Class  19: 

Lidj^erwood  Manufncturin;;  Company   1^  H**0. 00 

S.  C  Fonuiitk  Machine  Company . .  /.   1 ,  7r,o.  00 

Douogau  &  S  w  i  ft   1 , 575.  ( 10 

James  W.  Soper   \ 

Class  *^1: 

Niles  Tool  Works   ••2. 5(K).  00 

Class  2:t: 

B.  F.  Sturtevant   •t-r»0. 00 

Manning,  Maxwrll  «t  Mooro   440.00 

Class  24: 

MautiiHf;,  Maxwell  iV  Mooro   27<i.  00 

D« »ne|jan  A..  S  w  i  ft   *jn  1 .  (  m  ) 

V.  Ftirwaltli  Machine  Company   »j:r7.  (H) 

K.  A.  liobbins   i;:{7.  GO 

B.  F.Stnrtevant   •17.").  00 

Class  25 : 

Nilen  Tool  Works   m).  00 

The  Buildeni'  Iron  Foundry   2,  7r»0. 00 

Class  2(i : 

Ilouej^an  \'  Swift   000.00 

N  i  les  Tool  Wor ka   •  K'.0. 00 

Class  27 : 

Niles  Tool  Works   0,")0. 00 

Class  tirt : 

Nih's  Tool  Works   -.I,  730. 00 

Class  2l»: 

Niles  Tool  Works   •4, 700. 00 

Class  30: 

R.  A.  Robbins   (K) 

Class  :H: 

Fraser  &  Archer   240. 00 

Manning,  Maxwoll  iV.  Moon*   i*7,'>.  00 

Don ejja n  A  Swift   ■  2 1  r>.  ( K » 

The  Fratt  &  Whitney  Ci»nip;iny   11 !.()(» 

Putnam  Machine  Company   .|  iJ-JJI'  J]]{ 

R.  A.  Robbins   4:{«;!u0 

Class  32 : 

Fraser  &  Archer   2-i<'.  IM) 

Manning;,  Maxwell  iV  .Moore   310.  (H» 

Don«*K»u  &  Swift   * iriTi.  00 

R.  A.  Robbins   r»07.00 

Class  33: 

Manning,  Maxwell  A;  Moore   XiO.OO 

Donej^an  &  Swift   2 1 2.  iV* 

Joliii  Swan  A-  Co   3jr».  00 

The  Pratt  A-  Whitney  Company.  J                                               -  ;};||[-[JJ{ 

R.  A.  Robbins   r-»r>.(HJ 

JauH'H  W.  Soper   *  177.  .'lO 

8.  C.  Forsailli  Machine  Companv   412.  TiO 

ClassCM: 

Manning,  Maxwell  A:  Mooro   Iir).OU 

Done>;an  At  S  w  i  1 1   1 3 1 . 25 

John  Swan  A'  Co   11»3.75 

The  Pratt  A-  Whitney  Comjiany   IJoO.OO 

11294— N  S8  :\r, 
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Class  :U--Ct)nliiim'<l. 

S.  C.  Fornailli  Miichiue  Company  . 

K.  A.  Kohbiiib  

James  W.  Sopor  ^  

MauniiifJ:,  Maxwell  &  Mo  ore  

Donovan  iV.  Swift  

John  Swan  <feCo  

S.  C.  Forsaitli  Machine  Co  mpany  . 

K.  A.  Kobbins  —  

James  W.  Sopor  ^  

Class  :{0: 

Manning,  Maxwell  &  Mooro  

Donojxan  *fc  Swift  -  

Jolm  Swan  &  Co  -  

Ex(M^lsi»>r  Tool  (.'om])any .  -  

S.  C.  Forsaith  Machine  Company  . 

K.  A.  Kobbins  

James  W.  Soper  

Classic: 

Manning;,  Maxwell  &  Moore  

DonejjJin     Swift  —  

John  Swan  A'-  Co  

Excelsior  Tool  Company  

S.  C.  Forsaith  Machine  Company. 

it.  A.  liobbins.  

James  \V.  Soper  

Class  :W: 

Manning;,  Maxwell  »fc  Mooro  

Done«ran  tfe  Swift  

John  Swan  &  Co  

Excelsior  Tool  Company  

S.  C.  Forsaith  Machine  Comi)auy. 

K.  A.  Robbins  

James  W.  Sojier  

Class 

Manning;,  Maxwell  Mooro  

l)one«ran  A  Swift  

11.  A.  liobbins  

James  W.  Soper  

Class  40: 

Manning,  Maxwell  Moore  

Donegan  &.  Swift  -  

li.  A.  Robbins  

James  W.  Soper  

Class  41: 

Fruser  cV.  Archer  

})onegan  Sc,  Swift  

R.  A.  liobbiiis  

James  W.  Soper  

Class  4*^ : 

Frasor  cV  Archer  

Donegan  iV  Swift  

A.  li«»bbius  

JaiiU's  W.  S(jper  

Class  4;i: 

Frasor  S:.  Archer  , 

Donegan  A:  Swift  

R.  A.  Robbins  

.James  W.  Soper  , 

Class  44 : 

i  raser  Areher  


Doiicg.'in  A:  Swift  . 

R.  A.  iif(^i)bins  

JaiJM's  W.  Soper... 
Cl.'is",  4.'): 

FraMT  A:  Archer. . 
I)imr«4:Ml  *.V  Swift  . 

R.  A.  KN.bbins  

.laiiie.'i  W.  Soper. .  . 


$246.75 
174.  tJ5 
•105.  00 

237.50 
15<>.25 
2:U.-25 
2SXJ.75 
211.75 
•110.25 

259.00 
196.00 
295. 75 
203. 00 
278.25 
218. 75 
•157.50 

160.00 
15t).00 

80 

180.00 
107. 00 
187.50 
•60.00 

20:{.00 
208.  (iO 
233.  H<J 
224.00 
227. 5M 
227.50 
•105.00 

164.00 
•176.00 
195.84 
171.84 

245.00 
•229.25 
317.80 
219. 10 

•516.50 
517.00 
677.00 
566.50 

•163.20 
176.20 
193.80 
187.28 

•1B0.00 
192.48 
239.40 
235.08 

•84.00 

88.02 
110.40 
93.48 

•127.05 
137.50 
167.20 
145w42 


f 
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CluRA  <I6: 

Frailer  &  Archer   *$4r).  :^0 

Duiii-^aii  &  Swift   49.  W) 

K.  A.  Kolibins   (JO.  78 

JaiiiUfii  \V.  So  per   53.  IG 

ClaM  47: 

Fraser  &  Archer   *•(>.  ic 

Duiu>;{an  &,  Swift   7. 415 

U.  A.  Knbhiiis   10. '20 

Jaiiu's  \V.  Soiuir   70 

Ua.sH4'^: 

Fniaer  A  Arclior   *2.70 

D(»ui><;aii  A  Swift   3.41) 

K.  A.  Kohbiiis   3.84 

.laiiirH  \V.  Sopi-r   3. 70 

CMasA  t<i: 

Fraser  &  Arch*  r   12, 0-M).  00 

Koburt  Wi'thn  ill  &  Co    700. 00 

SCllRDULE   OF   PKoroSAI.S   Vnil  \  S(  UMAUINK   T( )I{ri:iM).H(>AT,  UNDKU  aDVKUTISE- 
MKNT  1»ATKI>  NOVKMUrU  'Jt),  li:^'! . 

The  William  Cramp  A  Snns  Ship  :»ml  ILu^iiu;  J?iiil«lin;i  C<>iiii)aiiv   >l7r>,000.00 

 .*   i:u\ooo.oo 

Georgi*  C.  Dakcr  


SCIIKDLLK    or    ri:ni'uSAI.S    l-<»i:    TOOLS    row    Tlir.    NAVY-YAliI>,   riHiTSMOl.TII,  VA., 

rM»i;i:  adx       isi  miint  liATKi)  .ianuauy  I'r.-ti. 


ClasM  I : 

William  SrlliTs  A-  Co   S17,."00.00 

itcliient,  Milfs  A  Co   i:i,n<H).00 

Nih  s  Tool  Works  ^   * lo, -JOO.  00 

ClaHs-2: 

William  Si-Urrs  A  Co   i>,  W,.  OO 

NilesTool  W(»rk.s   '2,  COO.  0«/ 

Class  3 : 

William  St  lh  rs  A:  Co   V),030.  00 

li(Mii«M)t,  Miles  A  Co   <s7r)(J.  tiO 

Nik'8  Tool  Works   i),  fiOO.  00 

James  W.  S«»pfr   r.,  \[K).  ou 

ClaHH  4 : 

William  St'lh'rs  A  Co   fi,  (HU).  00 

Maiming,',  Max wrl I  A  Moore   *y,  i:»l).lM) 

lieiiH-iit,  Milt's  A  Co   i»,rM0,(M) 

NilraTool  Works   'JjUmi.  tiO 

(Mass  f) : 

William  Srllf rs  A  Co   ljVr,.nO 

Manni^^^  Maw.cll  A  Mojut   t»,.'.:K(") 

HniH-nt,  Mih's  A  (.'o   -J,  no(J.  UO 

Nili-s  Ti«)l  Works   -J,  fjuo.  VO 

Class*;: 

Mi»r<;an  En;:iin  rrin.LC  Coinpaiiy   L*r»,  H)0.  (N) 

II.  15.  Smith  MarhiiH'  Compairy   l*i,*^IO.OO 

ClaNSi'H  7  and  : 

William  S.-lb  rs  A  Co   l.  -IMKOO 

CiiiviTsal  Ka<li:jl  Priil  (.'nMipmiy   -IN).  r»0 

Itrnifiit.  .MiI.nA  Co   •rl.r.iKf.OO 

Doin'^aii  A  S\\iti   1,H;0.00 

H.  H.  Smith  Marliin.-  Conii)anv   I.Tl'iO.  00 

AllM'rt  Kla^'h  r   1.  H'D.oO 

Nil.'s  T«M»1  Wni  ks   1, 7r)0. 00 

James  W.  Si»pri'   1,  luO.  <H) 

riiiversal  Katlia!  Drill  C.Miipaiiv   ^-JflO.  0(» 

Hoirent,  Miles  A  Co   CA  UO 

Douejjaii  ami  Swill    ^i-o.  00 


t  Contracts  awanlr^l  Inr  jiart  ni'ly  nl'  ili--  fl;«-sis. 
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CluHM  10 : 

William  Sellers  *fc  Co   $3. 856. 00 

Mainihit;,  Maxwi-ll  &  Mooro   3, 775. 00 

Univi'ival  Ka<lial  Drill  Company   *2, 4U0. 00 

Eihv  i  n  1  larringtou,  Sou  &  Co   3, 300. 00 

Albert  Fla^dor   3,000.00 

Niles  T.H)1  Works   3.  tiOO.  00 

ClasHos  11, 12,  aud  13: 

lii-meiit,  Miles  ifc  Co   •tS,  525. 00 

Class  11 : 

Maiiiiiii«,  Maxwell  &  Mooro   387. 00 

l)one;;aii  &  Swift  -   453.00 

Thomas  II.  Dallott   346.00 

AbETtFlat^kr   305.00 

&  Q  Foraaith  Maeliiiio  Company   •374.50 

Classes  1.')  anil  1() : 

William  Sellers  &  Co   7,458.00 

IJemi  nt,  Miles  &,  Co   •7,S«)0.00 

Niles  Tool  Works   7, 500. 00 

Janu!s  W.  Soper   9, 840. 0<J 

Class  17  : 

William  Selli-rs     Co   2, 184. 00 

Mann  I II  j^,  Maxwell  *&  Mooro   2,340.00 

Detrick  &  Ilarvev   3, 410. 00 

llemi  nt,  Miles  A:  Co   2,275.00 

Niles  Tool  Works   2, 400.  CO 

Classes  H  anil  VJ: 

William  Sellers  A-  Co   6. 106.00 

Morgan  Eiif^ineerin*;  Company   6,980.00 

Henient.  Miles  *fc  Co   9,400.00 

Niles  Tool  Works   9, 000. 00 

Classes  'JO,  'Jl.  'Ji,  and  'S.l: 

William  Sellers iSt  C»»   11,450.00 

Mannin-;,  Maxwell  cVVooro   11,000.00 

3lor«:an  Kn^^ineerin;;  Company   *t9,120.00 

r.cment,  Miles  &  Co   11,600.00 

Donej^an  ifc  Swift   7,460.00  . 

Ni les  Tool  Works   11, 800. 00 

Stilus  iV  ravk«'r  I'ress  Company   11,900.00 

Class  i>  1 : 

William  Sellers  A-  Co   4, 185. 00 

Mor^Mii  Kn;iineerin«jj  Company   4|800.00 

Iiemeiil,  ^liles  tS^'.  Oo  -   5,200.00 

Niles  Tool  Works   5,050.00 

Class  l>r>: 

nemcjil,  Mills  *fcCo   •2,800.00 

Niles  To.)l  W.)rks   2,850.00 

Class  : 

William  Selk-rs  A:  Co   3,  083. 00 

Mor-r.-Mi  Kn.L^ir.ciM'in^  ('ompanv   3,375.00 

II.  }\.  Ssniih  Maj-Iiiiu:  Company   4,800.00 

Niles  T<.(.1  Works   •3,000.00 

Class  :J7 : 

William  Srllers.V  Co   13,830.00 

Mori;aii  I^nicineeriii;;  Coiniianv   31,500.00 

Ileiiieiil,  Miles  A:  Co   11,000.00 

II.  ]\.  Smith  Maehiiie  Company   9,800.00 

.lames  W.  So}KT  '   7,  200.00 

Class 

Maimiiiir.  Maxwt  ll  iV  Moore   400.00 

Doiii'uaii  A-  >\vil"i   365.00 

S.  ('.  I'or^aiih  .M.ielijjir  Company   •387.50 

U.  I  \  Sliirtevanr   485.00 

Classo.N^ilJ  ami 

S.     I  'nrsaith  .Alaehiiie  Com]»any   •t949.00 

Clas^ : 

William.-.n:i  Mnjiln-r^   375.00 

Class 

Hen.eiir,  Miles  A.  Co   1,100.00 

II.  n.  Siiiilh  Machine  Company   1,150.00 


t  Contracts  awanleil  f(»r  a  part  only  of  the  classes. 
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Clufis  32— Continiicil. 

Albert  Flagler   $1, 2lH.  DO 

Hendey  Macbiuo  Company   700. 00 

Class  33: 

Donegaii  &  Swift   2r>r>.  00 

Albert  Flagler   250.  oO 

James  W.  Soper   •  WX  00 

Class  :)4: 

Springfield  Glue  and  Emory  Wheel  Company-   *  *Jir».  00 

M ann i ng^  M ax  wel  1&  Moore   00 

Donegau  &  Swift   *J(y.OO 

Diamond  Emerv  AVbeel  and  Machine  Company   i:U».  00 

Class  35: 

Springfield  GIhq  and  Emery  Wheel  Company   *  410.  Ct) 

Bonegau  &  Swift   5*Jo.  00 

Class  30: 

William  Sellers  &  Co   2, 17().  tK) 

Clas8  37: 

Frascr  &  Archer   417.  r»0 

Donegan  &  Swift   4()7. 00 

Albert  Flagler   4Hr>.  50 

James  W.  Soper   4'J:J.  (  0 

Compound  Corliss  engine : 

R»)bcrt  Wetlicrill  &  Co   5, 47l>.  00 

Richmond  Locomotive  and  Machine  Works   *5, 1)7(5. 0:) 

Niles  Tool  Works   (i,  rm.  00 

Lewes  &  Phillips   (>. •J75. 00 

ClaH8  3-«: 

George  V.  Cresson   *J,015. 

^yilliam  Sellers  &  Co   1.057. 44 

Richmond  Locomotive  and  Machine  Works   1, 7<IH.  7:\ 

Fraaer     Archer   •  1 ,  I'Jil.  4:J 

Don ega n  &  S w  i  f t   I ,  *.  '07. 5« ) 

Albert  Flngler   l,07l>.(U5 

SCnEDULE  OF  PllOPOSALS  FoU  THE  COXSTKirCTION  OF  ANKWNAVAL  OliSlCi: VATOllV, 
OS  GEORGETOWN  HEIGHTS,  WASHI.VGTDX,  I).  (.'.,  TNDER  APVEKTISEMKNT  I>ATKI> 
APRIL  10,  lf?8^^. 

With  indlrtct  radiation  for  main  building. 

MrCarlhv  A:  Hahlwin    >:;i-J,  I>:?0. 00 

William  Hothwell   J  :^J^^^M.^l(^ 

Thomas  &  Driscoll   l«.il..-l 

Maino  (rranite  and  Improvemont  Coinimuv   :i:{I,<)10.  (mj 

Michael  A.  MrGowan   I  :t:'i>!,  ^'(il.  on 

Philip  Walhh  iV  Sons   :i:51. 0'.»-J.  IKi 

P.  II.  5IcLanghlin  Sc.  Co  :;iw,M1.00 

F.  II.  Duehav   {:no,.M7.hl 

A.  G.Campfield  J  :;.,:Ommi.  dO 

Bright  &  Humphrey   { :U»/Jl*»4. 00 

With  dirvct  radiation  for  main  huilding. 

McCarthy  &  llaldwin   .*  00 

William  Kothwell   :?•.» IJW-'.  00 

Maino  Granite  an<l  Improvement  Companv   -VM ,  'M:t.  Oi» 

Michael  A.  McGowaii  I   t  :n:t,  [WX  Ho 

Philip  Walsh  &  Sons   iVXX  IM) 

P.  H.  McLaughlin  A-.  Co   ;  'j;»:J,:'4;7.oo 

F.  H.  Dnehjiy   i  :ni.r»:,:i.  i  j 

Bright  &  Humphrey   i  'XW  1»57.  (M) 

SCnr.DVLK  OF  rnoroSALS  for  steel  for  VSE  in  the  CnNSTltrt  TIuN  of  the  I'NITEI) 
STATES  ARMORED  CRrL^ER  MAINE,  T'.\I>i:i:  A I  »VERTISKM  ENT  PAIEI*  MAY  4,  lf^1*f*. 

Class  A,  steel  phitrs  : 

Linden  Sterl  Cnmiirinv,  Limited   SI-JO, 4*2-». 40 

Carnegie,  Phipps     Co.,  Limitr.l   'Mt, 77li.'Ji* 

Chester  Rol  1  ing  M  i  1  Is   1 M .  2  to.  I h) 


t  IHd  unilcr  iiioiliiicd  sjicrilirations. 


:')(;()  KKPOirr  OF  TllK  SKCKKTAia  Mli:  NAVY. 

l.'i.iss  1>,  steel  Hlia|n's: 

(■iirnofjjie,  Tliipps  &  Co.,  Liiuitud   •$:».'), IN 


Class  Cj  steel  riveis: 

Oliver  Brothers  &  Phillips   10.  TiHJ.  <H) 

Carnef^ie,  Phipps  &  Co.,  Limited   *y,  737.  '2b 

Class  I),  steel  eastings: 

Standard  Steel  Casting  Company,  at  18^  cents  per  pound. 

Midvalc  Steel  Company   r,(5.44rt.OO 

Pittsburgh  Steel  Casting  Company   %0, 17<>.00 


SCIIKDri.E  OF  rUOrOSALS  FOU  STKEL  FOR  USE  I.\  THE  COXSTKL'CTIOX  OF  TlIK  rXITKD 
SIATE.S  AKMOKEI>   llATTLE-SIIir  TEXAS,  UXDKIl  AD VKUTISEMEXT  DATED  JUNK  21, 


Class  A.  stetjl  i)lates: 

Park,  l$rothor     Co.,  Limited   *8r»(i. 7r)9.  W 

C'arnegie,  I'hipps  *fe  Co.,  Limited  *.   1*-':2.7'J 

Lin<len  Steel  Company,  Limited   H»,r>r):HJO 

Class  K,  sttM'l  shaxtcs: 

Carnegie,  IMiipps  &  Co.,  Limited   MiliyiMi.  Or» 

Class  C,  sli'el  rivets: 

Oliver  IJrnthers  &  rhillii)s   H,lHiO.  00 

Carnegie,  Phipps  &  Co.,  Limited   *«,  OOL  <iO 

Ceorge  L.  Nevillo   10,079.78 

(.'lass  ]),  steel  eastings: 

Standard  Steel  Casting  Company   Ml, (104.00 

S«  llKhULE    OF    l»UOl't)SAT.S    FoU    MACIIIXE  FIXISIIIXQ  AXD    COXSTRUCmxa  STKF.L 
IJ.  L.  RIFLES,  UNDER  ADVERTISEMENT  DATED  JUNE  25,  ISSti. 

For  six  (I-inch  li.  L.  Rifles: 

Wrsf  Point  Foundry  Company   •|20, 400. 00 

St)ntli  P.»i:«i<»n  Iron  Works   *20,400.00 

I'nr  twelve  r,-iiK'li  P».  Ij.  Ifilh's: 

Wrst  Point  Foundry  Company   40,800.00 

Soul  h  Host  on  Iron  Works...'  *2fc-...  40,600.00 


SCIIKDrhK  OK  IM:«>IM)SAI.S  roU  materials  for  use  IX  THE  CONSTRUCTION  OF  THE 

r\rn.i>  stati.s  ARMtniKi>  riiiMSKR  Maine,  under  advertisement  dated  july 

10,  Ir-S 

Cl.iss 

Lrwis  n.  Uoss  .... 
Clas^  7: 

.I»»^<'pli  W.  l>ui  vt'(^ 
Class]:;: 

.!'  W.  Diinr.^. 

1      is  II.  K'oris  

Class 

.losrpli  W.  l)!irve«» 

L.  nis  II.  ];o>s 
(■I;i>s  I-  : 

.1  MM -pi  I  W.  l)iir\(M' 

L.'uis  11.  K'oss  *  ... 
('I;i>s  I-  A  : 

.Ii»><'pli  W.  Durvci* 

L.  vvis  11.  h'oss:... 
Cla-s  ID: 

.Io-.»']iIi  W.  I  )nrviM' 
(•l:i.s-j:;: 

.Imm  ].1i  W.  I)nr\«M. 
(  ■  I ji"^-^ 

.lo*ii       W.  I  >iirv»  i' 

Ih-niy  P..  Nrv.  Ii.iil. 
1 A.  K«)l»l)iMs  


-  •(J.«»2.8<1 

ri,2n.40 

-  M,4a\00 

.  •1,400.80 
1,42:1.10 

l.52C..''iO 
.  •l.KiO.OO 

•70.\00 
847.50 

•77.00 

•400. 00 

•120.00 
liV).  00 

1,250.00 
•1,47a  00 
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Ihin  V  I  J.  Xowliall   ^\y.\\i,  T.H 

li.  A.  Kobbiu8   *l,C)l)7.70 

ClusH  37 : 

Henry  B.  Ncwhall   1, 10!).  Vi 

Claw:)!): 

Albert  naglo  r   1  r»r>.  1 :  J 

JamcB  J.  Donovan   *].".<».  ;Ju 

F.  T.  Witto  Harilwaro  Conipanv  

R.  A.  Robbins  '  

Class  4*J : 

Alb«'rt  Flagler   ::i0.on 

K.  A.  Robbins  :   *-J7(J.0O 

ClasH  44 : 

R.  A.  Robbins   "W.-i:; 

Class  4r4 : 

Albert  Flagler   Oi'.l.  ir. 

Janies  .1.  i>onovan   ".'J*.'.  11 

F.  T.  Witto  Han  I  ware  Company   »Hl 

R.  A.  Robbins  !   (.-7.  si 

Cl:uw4y: 

Calvin  A.  Bavnon   STy 

Albm  Flaglor   4U»Auy 

JanicH  .1.  Donovan  ---  47:i.  tiO 

F.  T.     i t Hi  I lanlwaro  Company   4'^*i.  .'>;'» 

R.  A.  Robbins  *   ISA.  VAi 

ClaHs  r>4 : 

Al'M^rt  FlagbT  

.lainoM  J.  Donovan   1*',  1M» 

F\  T.  W  itt«^  llanlwaro  Comiiaiiv   1 "0 

R.  A.  Robbins   IM,  O.VJ.  rjl? 

Class  fit i : 

Albert  Flagler   700.  (lO 

James  .f .  Donovan   7*J«».  (M) 

R.  A.  Robbins   .'t}-"^ 

W,  B.  I'rieo  Mannlartnring  Compaiiy   'ii?.'*.  tKi 

AiiM'Vt  Fbmlcr   \V.n.i.Mi 

.lamos.f.  Donovan   i'rj,"».  00 

1{.  A.  Robbins   '.'JV  '"' 

W.  B.  I'riei'  Mnnniartnring  (.'on»p:niv   ."u;*).  Oi> 

Classes: 

Albert  Flagl.  r   1 ,  T.: .10 

James. f.  Monovan  

R.  A.  Robbins   i.r.:;i.i;o 

\V.  B.  l*ri«M'  Ma^iMlarturing  Comj>:iny   '1,  I^1.7'J 

Class 

.lames  J.  Donovan  _   •7r>r».  oo 

R.  A.  Robbins   711."..  00 

Cbis.st»0: 

Albert  Flagler   «'>1--*J»' 

.lames  J.  Donovan   ri:;o. 'J.'i 

R.  A.  Robbins   *:.r.>.  10 

Class  til: 

James  J.  Donovan  —   ^-JTo.  oi) 

Class 

James  J.  Donovan  ^   '"l.  10 

Class  tH : 

AllMTt  Flagler   "-IMi 

ClasH  iVM 

AIl>ert  Fla-ler   .VJl.1'^ 

.lames  J.  I)onovan   :!-7.oo 

R.  A.  Robbins  

W.  It.  Fnee  Mjiiinl'artnring  Conijian  V   1 1.  ■"'.'■» 

Class  7:i: 

R.  A.  Robbins   "'i'*."-' 

Class  7.H : 

James  J.  Donovan   *  " 

R.  A.  Robbins  
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SCHEDULE  OF  PROPOSALS  FOR  MATERIALS  FOR  USE  IN  THE  CONSTRUCTION'  OF  THE 
UNITED  STATES  UNARMORED  STEEL  CRUISER  NEWARK,  UNDER  ADVERTISEMENT 
DATED  AUGUST  2,  IS8S. 


Clsi8S  23 1 

Joseph  W.  Diiryoo   •$870. 00 

Mast  plates : 

Park  Brother  &  Co   135. 19 

Rivets: 

K.  A.  Robbins   166.49 


SCHEDULE  OF  PROPOSALS  FOR  MATERIALS  FOR  USE  IN  THE  CONSTRUCTION  OF  THE 
UNITED  STATES  GUN-UOAT  PETRKL,  UNDER  ADVERTISEMENT  DATED  AUGUST  2,  1S8S, 

Class  32: 

R.  A.  Robbins   1250.00 

K.  J.  Gri  fiitb  *fc  Co   '222. 35 

Class  ;J3: 

R.  A.  Robbins   105.85 

K.  J.  (^riflith  »fc  Co   •30.82 

Class 

R.  A.  llol»bins   Mfi-lO 

E.J.  (Jrinith»fe  Co   24.80 

Class  43: 

R.  A.  Robbins   •12.60 

E.  J.  (iriinth  &  Co   16.62 

Class  4 1 : 

R.  A.  Robbins   •86.91 

E.J.  Grimth  &  Co   87.00 

Class  48: 

E.  T.  Wit  to  Hard  ware  Company   43.50 

li.  A.  Robbins   »32.70 

1'].  J.  (irilbtb  &.  Co ...... ........................  36. 90 

Cbiss  41): 

V.  T.  Wittc  Hardware  Company   "22.59 

E.  J.  Orillith  &  Co   32.72 

Class  r)4: 

V.  T.  Wit  to  Hardware  Company   93.30 

R.  A.  K'obbins   •66.23 

E.  J.  Orillilh  Ar.  Co   68.35 

Class  nri : 

K.  A.  Robbins   •24.80 

E.  .1.  (irillitb  &  Co   26.00 

Class  57  : 

R.  A.  Robbins   •3.20 

E.  J.  Grinith  »Jt  Co   6.00 

Class  ')H : 

i;.  A.  Kobbins  1...  •8.24 

E.  J.  (Iriliilh  &  Co   14.65 

Class  iV.l: 

R.  A.  Robbins   •g.OO 

E.  J.  (Jrinitb  &.  Co.   10.50 

Class  r,0: 

1?.  A.  Robbins   116.15 

E.  .J.  GriHilli  iS:  Co   •55u50 

Class  (JS: 

K.  A.  bobbins   •G&.OO 

Class  Til: 

li.  A.  Robbins   *62. 15 

i:.  J.  (iriltilb  A:,  Co   70.50 

Class  7:i: 

\l.  A.  Kob])ins   •25.70 

K.  .1.  (iiiniili  «fc  Co   116.50 

C-lass 

R.  A.  Robbins   *119.G0 
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8CIIKDVI.K  OF  PROPOSALS  FOR  MATKRIALS  FOR  I'SK   IX  THE  fONs  TUrCTH  )N  nl    I  UK 

UMTKI)  STATKS  UNARM  OR  KD  STEKL  CRUI6KR  SAN  FRANCl!SCO,  UNDER  AUVKRIISE- 
MENT  DATED  Al  lU  ST  2,  IdSS. 

Hast-plates : 

Park,  Brother  &  Co   "^l,  47:>.  ID 

Austin  &  Phelps   x',  :a  1 . 01 

William  H.  Qninn   1,  K-  l.  M 

Dunham,  Carrigjin  and  Hnydon  Conipiiny   l,i)r»5. 47 

T-bars: 

Amtin^  Pholps   *4>Tr.  7ri 

William  H.  Quinn   40:;.  54 

Dnnhaiu,  Carrij^unand  Haydon  Company   44s.  Us 

Angle-b.iri): 

AuHtiu  &  Phelps   *-J7r>.  10 

William  H.  guinn   vMU.oO 

Dnnham,  Carrigan  and  llaydi^n  Company   27 r».  10 

Rivets : 

AuHtin  &  Phelps   •21iMl 

William  H.  Qninn   104 JiJ 

Dnnham.  Carri^an  and  Hayd»'n  Company  

SCnKDVLR  OK  PROPOSALS  FOR  MATEKLVI.S  Ft»R  I'SE  IN  TIM!  CONSTRI  C TION  OF  TIIK 
UNITED  STATErt  I  NARMORED  STEEL  t  RUISEK  IIALTIMORE.  UNDER  ADVERTISEMENT 
DATED  AUOUST  2,  IcS*^. 

Class  r»: 

Joseph  W.  Durvee  ....    •.*l,or)4.20 

William  K.  Adams  &  Co   1,  l.VA  r»:J 

I-4»\vis  H.  KosH   1, 140. 4H 

Class  U:  X 

Joseph  W.  Dnryee   ^7r>.  :V» 

William  U.  Adams  A:  ("o   'sr^.y') 

I^^wis  H.  Ross   ^>:J.  00 

Class  iri : 

Jowph  W.  Dnryee   THu. 2r> 

William  K.  Adams  A:  Co   ri77. 0-'i 

I^twis  H.  Ross   •<•>;»;■>.'•« I 

Clow  Id: 

Jos«*ph  W.  Duryre   l'!^*;.  2.". 

William  R.  Ailams     Co   I,(»j0.  :»o 

Lewis  H.  Ross   'iMii;.  oo 

Class  16  A : 

Joseph  W.  Dnrvee   •4-7.. ^o 

William  R.  Adams  *V  Co   i^O.X  7:i 

L«?wi8  H.  J{08S   r.  Jo.OM 

Class  22: 

Joseph  W.  Dnry<*('   .'.77.  .'0 

William  R.  Adams  A:  (.'o   i;o:{.  7:. 

I-.ewis  H.  Ross   r»:5o.no 

Charles  F.  llodsdon   *.")♦;:.  IM) 

C1a.sH2:$: 

Jt)s<'i>h  W.  Diirvet-   "lioo.  oo 

Lewis  H.  Ross.'   ::7::.oo 

Class  24: 

Jos«-ph  W.  Duryee   "  1^7. 00 

Clans  2.'! : 

Josc'ph  W.  Diirvee   •I"7..'.0 

I-H'wis  H.  Ross    lit:..  (Ml 

Class  2(>: 

William  R.  Adams  A  Co   •  1 1I».  fiO 

R.  A.  Ro]d)ins   :m:».  h) 

\.  L.  Archer   2:51.  oo 

Class  32: 

Colnnihia  Iron  Company  per  poujid..  o. (hJA 

R.  A.  Rolddns  :   •12:5.2;» 

-    Class  :^}: 

Colnnihia  Iron  Comi>aiiv  P«  r  pound..  0.021 

R.  A.  Ruhhins  !   'DtJ.lK) 
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Class  ;>r>: 

R.  A.  Robbiiis   'JIS-OO 

Class  ;V.h 

N.  L.Ardier   82.55 

F.  T.  WitUi  llardwaro  Company   ^6(5. 35 

Class  IS: 

R.  A.  Rol>l>iTis   174.87 

All.rrt.  Flajrlor    170.  «;7 

X.  L.ArHuT  :   mm 

F.  T.  Witto  llardwaro  Company   'lol.  00 

Class 

AllMM-l.  Fla-MT   •152.24 

N.  L.  Aroln'n-   15H.(^ 

F.  T.  Wit  t«».  ITardwar*'  C<mipa!iy   102.  ID 

Class  5(1: 

AllM-rt  Fla;^h'r   *:?4.05 

N.  I..  Ari'\w.r   :K  4i) 

F. T.  Witlo  Ilanhvaro  Company   IM. t52 

Class  5-1: 

K.  A.  Rnl>l»ins   :i9('».0li 

AllMM-t  Fia-rlcr   •2?«.5:$ 

N.  L.  An  lu  r   M 

F.  T.  Wittc  Hardware  Company   31().52 

Class  r.i'): 

U.  A.  R»»l»l)ina   •01.95 

AHuTt  Flajrlrr   00 

N.  Ji.  Ar«  her   Cc?.25 

(!lass  57 : 

U.  A.  Robhins     12.00 

AIl»«?rrFia;rl»T   •11.00 

N.  L.  ArcliLT   11.1^0 

Class  5-^: 

R.  A.  Robhins   •(54. 95 

N.  L.  An.lior   66. 15 

Class  ■>:>: 

U.  A.  Rnbhins   •34.20 

.N.  L.  Arclu  r   :M.W) 

Class  jio : 

U.  A.  K*ol.lMns   46.90 

N.  I..  An  In  r  :   41.25 

i:xc(.lsi(M-  Varnish  Works   •37.20 

Class  (•.;•: 

i:.  A.  IN»l)bins   12.90 

N.  L.  An  brr   ^7.65 

Class  Hi: 

R.  A.  i:<.i»hiiis   *  200.20 

N.L.Airlicr    347.13 

Cla-s  :::: 

i:.  A.  K^.libiiis   177.85 

X.     An  h.  r   •31.40 

C!:i->-i 

U.  A.  I.'ohl.iiis   •43.75 

X.  i>.  An  1m  r   75.00 

Mils!  i.liit.'^: 

Pnik.  lin.th-.  r      To   •560.89 

Riv«t<: 

K.  A.  K-Miiiis   *45.92 


S(  in:i)r;j:  «>i'  imki'-dsai  s  kou  ri  i:\isiii\(i  com.  muLVMA  foii  u.  s.  navy,  UNDER 
n.vir,  1)1  Ari;i  sT  2,  1.*^--^. 

(  1  h!.-  Win.l   820,900.00 

1  iMiil.  r.  Kin-   2<>,(KM).00 

'["in-  !l.»l;  ■i:st.':;i  M  »n .i nrin- C ./ni);in v   <KJ,0(H).00 

WPi-.M  c,  v'.-s  W«%H00.00 

f  A  w  ai  d  not  \rl  mado. 


REPOUT  OF  TMK  SKCIIKTArvY   OP  THK  NAVV. 


SCHEDULE  OF  ri:OPOSAI/5  FOR  MATKRIAL'^  l  i'il  I  SK  IN   I'AV.  rONSTKrc  lloN  OF  TIIK 

UNITRD  STATES  rXAKMOlIEP  STEKL  CKl  l-'KIL  IMIILA DlILrHI A.  rNI>i:ii  ADVlCKTISi:- 
MEXT  DATED  AUGUST  '2.  l^^I^. 

Class  23: 

Joseph  W.  Diirveo   *6300. 00 

Mast-plutcR : 

Park,  Brother  &  Co   *1, 13r>.  IH 

Rivets: 

R.  A.  Robbins   •100.49 


SIIEDULE  OF  PROPOSALS  FOR  MATP-JMALS  ANh  AKTK  LKS  F«>R  TSK  l.V  TIIK  CONSTRrC- 
TlOX  OF  TIIK  MACHINKRY  or  TIIK  I  Nnri)  STATKS  MOMHUi  .M(>NAI>.NorK.  rM»KU 
AUVKKTISEMENT  1»ATEI)  f?KP  lEM IH:R  'JV,  IrT'T'. 

Clam  20 : 

'  Wmiara  Walker,  coko   $J1.00 

A.  S.  Carman,  ?    .^^ 

Clocw 

Willinin  VTalkrr   l,  .lS7.r>() 

A.  S.  Currnx  ri   *  1 ,  yr»8. 75 

Jaiiios  McCiuMi'H   MUt^.W) 

Class  :H  a  : 

MidvuUt  Storl  Company  10  <:<Mits  prr  ponml   ll/JOl.  00 

UrthlrlMMii  Irnn  Companv   \K  ^lOo.  t;i» 

Vnlran  Iron  Works    "7, -JiH). 00 

Class  :W  1$ : 

Continental  Imn  Works   •i;,nuO.(H) 

Cla>*H:jHC: 

Mon  hant  iV:  Co   4,  luTiJlO 

W.  C.  Cobl)   HD.nO 

Vubran  Iron  Works   2,f*dl.00 

Class  :W  A: 

II.  A.Robbins  l>rr  pound..  .:\\\) 

William  C.  ('odd  do....  .tjU 

Anrttin  it  Plndptj  do  

ClasH      \\ : 

William  Walker  <lo   .'.\\)7> 

liowland  A.  Kobbins  do  

Anstin  it  riielps  do  

Class  :W  C : 

Mi«lvale  Steel  Conii)any  do   WH\ 

Standard  Sti;el  Casting;  Conipanv  do   .riO 

Class  42 : 

William  Walker  \  "'ii-i*'! 

A.S.  Carman   >  JUj 

James  McCnddon  |  1!v:[\h\ 

W.A.M.aw  ^ 

Class 44  A: 

Geor;r»'  W.  Oibbs  &  Co  prr  p(Mnid..  .i)r>05 

Class  44  H : 

GeorKO  W.  Cibbs  A:  Co  d«)....  .OGIO 

Class  44  C : 

Mid  vale  Steid  Company  do   ir» 

George  W.  ( J  i  b bs  iV  Co  d< »  |  //  1 1.')  f ' 

Class 44  D: 

f      •  /r .  :u» 

Midvalc  Steel  Company  do,...  -J       .  {ij 
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Class  n:?  A: 

S.  C.  ForsaitU  Macliiiio  Company   •82,495.00 

Class  r>3  15: 

RoNvlaiul  A.  Rol»])ins   2.387.00 

Ansoiiia  JJrass  and  Copper  Company  --.  2,387,00 

Merchant  »fe  Co   2, 3:^. 00 

AbnurDoble   •2,307.00 

Anstin  and  I'lielps   2, 800. 00 

Class  50: 

Rowland  A.  Robbins   |  ft!  0897 

Go jrgc  W.  Gibbs     Co   .06 

SCIIKnULE  OF  rUOI'OSALS  KOli  TIIK  COXSTRUCTION  OF  A  BOAT-HOUSE  AT  TIIE  NAVAL 
ACADEMY,  ANNAI'OI.IS,  Ml).,  UXDKU  AI>VKKTISEMENT  DATED  OCTOBER  10,  1688. 

(ro.or<jc  II.  Mormw   *f24, 324 

Enwis  C.  McCiislvrr   29, 827 

John  Staok  *V  Sons   30,402 

.r<)liii  Cowjin  -   31,600 

William  Roniscy  \  25  ggj 
J.  T.  Lavfii'ld      ^ ' 

INiilip  Wnl.sb  it  Son    32,507 

Chiirh's  (^glo   26,800 


SCIIKDI  LK  OF  PROPOSALS  FOR  :^IATKUIALS  FOR  USE  TTTE  COXSTRUCTION  OP  THE 
irNllKD  SIATKS  rXAllMOKKD  STKKL  CRUISER  CHARLESTON,  UNDER  ADVERTISE- 
Mr.NT  DATILD  AnjlTST  2,  IfrSrf. 


Class  4: 

•    James  McCuddon   •J991.94 

A.  Powi  ll   1,049.49 

Class  10: 

.lanH'sMcCnddrn   1,445.00 

A.  Powttll   •1,275.00 

(Mass  1:J: 

JnmcsMcCuddon   271,80 

A.  PowHl   286.90 

William  Walker  *256.70 

Class  !.->: 

.lamrs  McCnddcn   fl04.57 

A.  Powell    8:U.04 

Vrilliam  Walker   •691.72 

Class  H: 

.James  McCiidden   40.00 

A.  Powell   42.00 

William  Walker   •39.00 

Class  VJ: 

Janu's  ^[cCudden   •85.80 

A.  Powell   90.48 

Class  *J-i: 

.James  >rcCndden   611.99 

A.  PiMVi  ll   644.20 

William  Walker   •579.78 

Class  -.M : 

.Jamrs  MeCiidden   400.00 

A.  Powdl   412.50 

William  Walk.  r   '400.00 

(!]a>s  v>(;: 

.Tames  McCuddt'ii   •204.60 

A.  Powdl   115.33 

Class  :;(> : 

Ai:-iiM  vV  PlM'lps   '24.34 

Wiiliam  11.  \)\\:u\\   21.21 

Dniiham,  Can  i-ati  iV  llasdtMi  Comi)anv   32.20 

Class 

Aiisliii  A  Plh'lps   M6.50 

Willi:im  II.  <,)niiiii   21.05 

J)unliam,  (;;i:ri-an  A  Hayden  Company   23.25 
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ClMs3e: 

Auatin  &  Pholps   '$5:1. 00 

William  II.  Quinu   93 

Dunliuui,  Carrigaii  <fc  lliivdcii  Compiiny  1   33.75 

Claw  39: 

Austin  &  Pliulps   •IS.  75 

William  II.  Qiiinu   12.  :r> 

Duiibain,  Carrijj;au  ami  Ilaydeii  Company   17. 15 

Class  48: 

William  II.  Qiiinn   75. 27 

Dunham,  Carrigaii  &  II  ay  don  Company   IG3. 50 

Class  49: 

AuHtin  &  Phelps   ♦ll»0.  IN) 

William  H.  Quinn   145. 

Dunham,  Carrigan  iK:.  Ilavdon  Company   155.80 

Clafia54: 

William  II.  Quinn   ^0 

Dunham,  Carrigan  it  Ilaydon  Company   70.70 

Ma8t-plat«8 : 

Park,  Brother  &  Co   •0<W.  (W 

Austin  &  Phcljw   1 , 507.  HO 

William  II.  C^innn   1, 220.  11 

Dunham,  Carrigan  iV  Haydrn  (.-ompany   1,275.^3 

Anglo-harH : 

AuMtin  &  Pholps   "m.^l 

William  H.  Quinn   03.40 

Dunham,  Carrigan     I laydrn  ('omjiany   105. 81 

Rivet4 : 

AuHtin*  Phrlps   *87.75 

William  II.  Quinn   73.57 

Dunham,  Carrigan  ^  Ilaydcn  Company   121.50 
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<  )i«laii(  e  Pn>\  Ml  .1  <  ;nuni(l.    ■  >./  NaN  al  i  )idnani  e  Pr»»vin;;  (Jrouud.) 

Oiiliiance,  liun  ail  of.  report  oi  (  'i;ief  

cannon,  piiri  lia^i' and  mannf.K-t  uio  of  

jiowi'i.  pniLiie.-i  in  pri.M  nrinn   1>I 

prnjec;  lie*-.  j  |ian".;es  :in«l  ini;m»vi  inent s   LS'i 

in-^ti m  l  i«in  of  enlisted  ni»  ii  

siilmi.irine  bnat,  ]>ro|»o^:i).s  un  at  i-j'a<-tory   P.t'J 

tiirpedit-boats,  eoiiiraet  ti.r   1«S» 

fu'«e.^  and  jirimers,  alt»Ta ;  i'lws   Ir^I 

;:u II -carr: a pii»:^n'>s  i:i  win  I:  on   l.-li 

M-eoiidarv  bat  tei ie>.  iMinii a'  l  ^  l'"r   l.'j'T 

Mihttn,  imrcliase  oi'   VJ'A 

]ini'iimatic  ;:iin-earriaL:»'-»  and  >:et  rers   VJ'A 

fti-el-cast  «xiins,  cimtracf>^  I'l-r   ll'IJ 

torpedo  htalHUi,  Jijieralnir^  at   VJ'A 

lorp«  do  trials  ami  ll»iw<-il  li«rp<Mi.»   liU 

lletblebi  in  colli ra<  t   IHD 

the  new  ;riin  fai  torv.  pH'iiii-HS  mi  —  1>?J 

arn;aiueni  of^bips  I'l     i  ".  :>■■■   1U(> 

Naval  OidM.'ii.  r  I'l.-vi!.  ;  <  imiuid   11»0 

^niali-ari!'-^.  pi:i I  li      Ml    \f*r< 

ainiaMi- 'I*      jn  x-,          I   IHfJ 

;;nn-«  "I        tain-l  \ .       I  ei'.i  -^lili'li   VJA 

elieiiiii-al  lalxi:  a:     \  .  t<  i  ;  'mN»  >•  at    195 

insji  (let  loll  I'l         i  M  and  iiie:i   IIMJ 

lecturer  al  t -n p'  «l.)  ^T.it   llHi 
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Orduanco,  Bureau  (»f,  greater  facilities  required  at  torpedo  station   197 

uutico  of  Comuiauder  McCormick   197 

appropriatious  and  expeuditares  in  1888   198 

expenditure  fur  day  labor   198 

amount  paid  civilian  employ  da   199 

abstracts  of  oilers  for  supplies   200 

extiiuates  for  various  purposes   201 

report  of  Commander  Goodrich,  torpedo  station   2U3 

Naval  Ordnance  Provinir  Ground,  report  of  Lieutenant 

Knight  214,274 

guu  factory,  monthly  reports  of  work   216 

Kecords  of' Torpedo  Board   219 

Pacific,  novthwcAt  cuast,  location  of  yard  on  coast   41 

Paddock,  flon.  A.  S.,  member  of  Board  of  Visitors   24 

Parker,  Lieut.  John  P.,  services  commended   116 

report  of,  branch  office,  Baltimore   153 

Patrick,  J.  K.  N.,  trial  of  his  torpedo  not  completed   191 

Paul,  Asst.  Prof.  II.  M.,  services  at  Observatory   159 

Pay,  increase  to  petty  officers  recommended  -   70 

of  the  Navy,  and  pay  uiiscelluneous,  estimates  for   2 

Pension  cases  examiiR'd  in  Bureau  of  Medicine  and  Surgery   484 

Pensions  granted  to  continuous-service  men   69 

Petroleum  us  a  fuel,  re])orts  as  to  «^7,382 

Petty  olliceis,  inerease  of  pay  recommended   70 

Philip,  Commander  J.  W.,  commauding  receiving-ship  Independence   66 

Photography,  Observatory,  Lieutenant  Winterhalter  in  charge   159 

Phythian,  Cai>t.  11.  S.,  report  <>f,  as  Superintendent  Observatory   159 

Picking,  Commander  II.  F.,  commanding  U.  S.  S.  Michigan   67 

Pillsbury,  Lieut.  J.  K.,  surveys  made  for  Hydrographio  Office   114 

Pittsburgh  Steel  Casting  Company,  contract  for  guns   193 

Plant  for  ship-building,  procurement  of   279 

Pneumatic  gun-carriages,  contract  for   193 

Kieeriug-machine,  contract  for   193 

Polk,  Mrs.  James  K.,  opened  Cincinnati  Exposition   543 

Porter,  D.  D..  Admiral,  report  of  (see  also  Admiral  of  the  Navy)   8 

report  on  Berdan's  torpedo   540 

Port  Itoyal,  estimates  for   50,56 

expenditure  at   52-58 

Powder,  tests  of  American,  used  in  Navy   184 

new  forms  of,  i utroduced  \   185 

Potter.  Capt.  E.  E.,  governor  of  Naval  Asylum,  Philadelphia   46 

Powell,  VV.  'J\,  recommended  for  ehi(>f  draughtsman.  Construction  and  Bepair.  278 

Pratt  Sl  Whitney,  construction  of  Hotchkiss  guns  by   187 

Primers,  several  tonus  of  Lieutenant  May's  electrical,  tried   186 

Printinu;  ami  bimling,  estimates  for  Hydrographio  Office   88 

Projectiles,  form  of  cast-iron,  not  changed   185 

trial  of  armor-piercing  shell   185 

east-steel  common  shell  or  shrapnel   185 

Pniperty  aeeonnts,  ashore  and  atioat,  system  improvc<l   417 

condemned,  sales  of  1  73,428,532 

Provisions,  estimates  for   422 

statement  of  appropriation  for   425 

Provisi(uis  and  Clothing,  Bureau  of,  report  of  Chief   416 

estimates   422 

sales  <jf  condemned  articles   428 

proposals  received  for  su]>plies  428-468 

C4»n tracts  made  for  supplies  469-479 

Punishment  of  seamen,  uniformity  advisable   66 

J'liiehases  and  sui>plit?s,  division  of,  in  Bureau  of  Provisions  and  Clothing  ....  420 

Paymaster  II.  T.  Stauelilfin  charge   420 

work  pertbniH'd  during  yrar   421 

l^■^e.  Passed  Assistant  Engineer  C.  W.,  report  on  llerreshotf  boiler   363 

iSwatara's  boiler   375 

])<'troleum  as  a  fuel   382 

ki'bi'llion  itM-nrds.    (.SVr  Naval  War  KN-eonls. ) 

l?«  <  <'i viiio  •Did  rrcruit ing  ships,  station  and  eonditi«>n   66 

Ivi'pairsaml  psesn  vat ion,  estimati-s  for   47,49 

iKesiNiaiicc  of  ships,  exprrimental  tank  to  determine   278 

KN'l  inMurnt  of  *mi listed  mr.n  recomin<MMlrd   71 
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Rigging-lofts,  work  porfornied  at   G5 

Ritchie  &  Sons,  successful  bidders  for  binnacles   ih^ 

Rodgers.  Rear- Admiral  C.  R.  P.,  President' Board  of  Visitors   21 

Rogers,  Lieut.  C.  C,  lecture  at  War  College  84, 101 

RolUng-mill,  work  x>erfornied  at   (>4 

Ro|M5-walk,  Boston,  operations  at   04 

Ross,  Surgeon  J.  W.,  detailed  to  investigate  yellow  fever   485 

Rush,  Lieut.  Kichard,  report  ou  Navy  exhibit  at  Cincinnati   543 

Sail-lofts,  work  performed  in  

Sale  of  condemned  materials,  Bureau  of  Equipment  and  Recraiting   73 

Bureau  of  Provisions  and  Clothing   4*28 

Sales  of  Government  property,  deposits  from   5:J2 

Sale  of  condemned  vessels  294, 539 

Sackett's  Harbor,  estimate  for  civil  force   50 

expenditures  at  53-58 

Sanitarium,  at  Widow^s  Island   482 

Sampson,  Commander  W.  T.,  annual  report  of   25 

Schlev,  Commodore  W.  S.,  annual  report  of   03 

Search-light,  tori)e4lo,  arrangements  lor  securing   194 

Search-lights,  vessels  on  which  used  r   98 

Sea  soundings,  deep,  plottiugs  of   121 

Sextants,  examination  of,  at  Observatory  79,171 

Shearirater  yacht,  re])ort  on  boilers   3;,4 

Shentze,  Lieut.  W.  IL,  rejmrt  of,  as  superintendent  of  compasses   1)2 

Sicanl,  Commodore  M.,  rt'pDrt  as  Chief  of  Bureau  of  Ordnance   18:i 

Simpson  &  Co.,  J.  E.,  doeks  cou.structed  by   42 

Ships,  resistance  of,  experimental  tank  to  determine   278 

Skiuner,  Assistant  Prof«.'s.sor  A.  N.,  assiHtant  in  chargo  transit  circle   159 

Small  arms,  contract  witli  Colt's  Arms  Company  for   1H8 

purchase  of,  from  Loo  Arms  Company   1^8 

Small-store  fund,  condition  of  appropriation   427 

Smith  and  chain  shop,  work  at  ,   i;r> 

Smith,  Chirf  Kn;;inet'r  David,  report  on  indicator  tests   302 

Smoliaiiiiiotf,  S.  L.,  trial  of  his  mixture  for  shells   UK) 

Soley,  i*rof.  J.  K.,  lecture  at  War  College  84, 101 

South  Boston  Iron  Works,  c<Mistructiug  G-inch  guns   H;{ 

pneumatic  gun  carriages   193 

Sprague,  V.  J.,  Ifcturt'at  torpedo  station   liHJ 

Spy-glasses,  staudard  approved  for  Navy  '   VJ 

examined  atObservatory .   171 

Stanclirt",  ra> master  H.  T.,  du!  i«*s  in  Bureau  of  Provisions  and  Clothing   420 

Standard  Steel  Casting  ('onipany,  c(»i)tracts  for  guns   lU;? 

Station  pointers,  examination  of.  at  Observatory   171 

Staunton,  Lieut.  S.  A.,  lecture  at  War  Ci>Ilege  /  84,  lol 

Steam  Engineering,  report  of  Chief  of  Bureau   3IH 

approjiriat ions  and  exiwrnlitures  3H,  IVXi 

general  operations  during  year   319 

machinery  of  vessels,  work  on   329 

present  condition   :ft>4 

under  construction  for  new  vessels   327 

navy-yanls,  condition  of  steam-engineering  department..  331 

perhonnel  of  the  Engim-er  Corps   3:W 

engineers'  force,  enlisted  men  of   :{42 

repairs  on  foreign  htations   :M3 

boilers,  tubnlons,  roil,  and  yeetional   344 

ex))erimental  work   347 

eHtimate  of  appropriation  retpiired  349,:t52 

veHNcls  buildin;;  anil  auThorized   :V>4 

Belltiville  hoili-r,  rejiort  of  Board  :i44,:t54 

Herresboir boiler,  report  (►f  Board  ou  :i47,3(>3 

Jlohenstein  Manufacturing  Company,  report  on,  etc  319,370 

Sirataratt  boiler-*,  test  of  319,:M(i,375 

oscillating  en^ineM.  blov.'iT,  <*tc.,  trials  of  347,:J87 

Magnolia  metals,  ti  sts  of  348,:<93 

Navy  bronze,  tests  of  348,413 

petroli-nin  a.s  fuel,  re]iorts  on  IM7,^i82 

in.lirati)rs.  tr>Js  of  34H,:J92 

Steel  and  iron  armoreil  ve>«.i  N,  list  and  deM'riiition  of   2rt(i 

cruisers,  alIow.inee  laldrs  fur  
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Steel  cruiBerS)  appropriations  for   283 

ciist  gUD8,  proposals  and  contracts  for   193 

Steele,  Naval  Constructor  K.  W,,  report  on  the  Bennington   305 

Concord   306 

Puritan   316 

Sterling,  Capt.  Yates,  commanding  revenue  steamer  Vale   66 

Stiletto,  purchase  of,  for  the  Navy  193, 196 

Stockton,  Lieut.  Commander  C.  H.,  lecture  at  War  College  84, 101 

Stoney,  Lieut.  G.  M.,  services  commended   116 

Submarine  boat,  proposals  for,  not  acco])ted   192 

Supplies  for  the  Navy,  purchase  of,  by  Bureau  of  Provisions  and  ClotliiDg   416 

inspection  of,  by  boards   416 

better  facili  t  ies  needed  ,   417 

classilicatiou  of,  in  tho  Navy   417 

change  of  law  «a  to  advertising  for,  suggested   418 

division  of,  in  Bureau  of  Provisions  and  Clothing   420 

list  of  contracts  428-468 

contracts  for,  Bureau  of  Medicine  and  Surgery   501 

Bureau  of  Ordnance   200 

Naval  Academy,  offers  and  contracts   25 

Marine  Corps,  proposals  and  contracts   530 

Swan  electric  lamjjs,  used  in  Navy    95 

Sicatara^s  boiler.s,  trials  of,  roporrr.  319,346,375 

Tjinn(M-,  Lieut.  Conunaudrr,  Z.  L.,  surveys  furnished  Uydrographio  Office   114 

Teh'plione  kit,  for  boats  and  licld.  pcrlectod                                           ......  195 

TluMiiiouieters,  exjiinination  of  at  Observatory                                       ......  171 

Tlioinpson,  Elihu,  lecture  at  t()r[)e(l()  station                             ......  ....  ......  196 

Tobacco,  modilicatiou  of  law  as  to  purchase  of,  suggested.....   417 

too  much  expense  in  advertising  for   417 

Todd,  Lieut.  C.  C,  commended  by  Commander  Harrington   39 

Tori)edo,  Berdan's,  report  of  the  Admiral  on   540 

Board,  proceedings  of   219 

boat,  proposal  of  Ilcrreshotf  to  build,  accepted  ^  .' ....  192 

purchase  of  the  Stileffo  193, 196 

search-light,  arrangements  for  securing   194 

and  electric  tiring  apparatus                                   ....  194 

dynamos,  board  to  determine  voltage   195 

extension  of  facilities  recommended   197 

board  on  experiments   196 

station,  progress  of  work  under  Commander  Goodrich..   193 

trial  of  torpedoes   191 

instruction  of  enlisted  men   192 

trials  withg  un-cott on   194 

trials  of  inventions   194 

torpedo  outfits  supplied   194 

chemical  laboratory,  work  at   195 

lectures  at   196 

Torpedoes  and  torpedo  vessels,  discussed  by  tho  Admiral    12 

trial,  by  board,  of  different  kinds   191 

Towels  for  Navy  Departmeut,  contract  for  washing   7 

Training  service,  system  of,  at  Coaster's  Harbor  Island   67 

cruising  v<\ssels  of  t  he   68  * 

Tools  for  engineer  department  provided  for  yards   332 

estimates  for  331-337 

Towels,  contract  for  washing,  for  Navy  Dei)artment   7 

Training-ships,  remarks  of  the  Admiral  as  to   8 

Tiansit  of  Venus,  rei)ort  of  Professor  Harkness  on   17*3 

Transit  circle^,  Professor  Eastman  in  charge   159 

'i'lain,  Connnaixler  C.  J.,  iioniimindin*!;  Ja  men  town   68 

Traiiiini^  service,  usefulness  to  ollieers  and  men   8-12 

|1  ravel  in. ^c-cranes,  for  gun  factory,  ready  for  delivery   1H9 

Tugs,  c.onstruet  ion  of,  recommended   279 

list  aiid  deseription  of  '   292 

Vaniey.  Naval  Constructor  W.  II.,  rei)orl  on  the  AmphitrUc   308 

ret  I'd   309 

Vee<ler,  Li(nit.  T.  K.  D.,  inspector  of  i-lect rie-light ing  plant   96 

I'rsKrhiM,  magnetic  deviation  of,  and  other  vessels   93 

Vc'ssels  of  th(!  Xavy,  examined  by  insi)ection  board   19 
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Vessels  of  tlioNavy,  repaired  at  yards,  18S7,   2-^2 

(It'Kcription  of  all  ...:;i31-:ilU 

lijjjhtcd  by  electricity   94 

useful II etw  of  the  training  ships   S-tiO 

luachiuery,  work  done  on   340 

present  con<lition  of  

for  new,  under  construction   327 

repairs  to,  on  foreij^u  stations   343 

building  and  authorized   I?50 

armored,  list  and  description  of   284 

steel  and  unannored,  description  of   2S6 

wooden  steam,  description  of   290 

sailing,  description  of   292 

tugs,  steam,  description  of   292 

new,  ill  course  of  construction  294-317 

payments  made  on   294 

condemned  and  sold,  list   294 

Secretary's  account  , . .     539 . 

cruising,  detailed  movements  of  1.   546 

examined  by  inspection  boards   19 

Wall,  Ensign  F.  E.,  services  commended   116 

report  of  Branch  of  Hydrograpbic  Office,  New  Orleans   155 

Walthall,  Hon.  E.  C,  vice-president  Board  of  Visitors   21 

War  Collece.    (See  Naval  War  College.) 

Wells,  Medical  Inspector,  extract  from  report   484 

West  Point  Foundry,  6-inch  guns  constructed  at   183 

Weston  electric  lamps  used  in  Navy   95 

Winlock,  A.  N.,  assistant  astronomer,  Observatory,  services  of   159 

Whitehead  torpedo,  remarks  of  the  Admiral  upon   12 

Whitehead,  Capt.  William,  commanding  St  Louis  66,67 

White,  Commander  E.,  commanding  Portsmouth   6rj 

Whitney,  William  C,  account  of  sale  of  condemned  vessels   539 

Whitney  Basin,  New  York  yard,  estimates  for  improving   42 

Whittlesey,  Ensign  W.  B., 'services  commended   116 

report,  in  charge  of  division  of  issue   12>J 

Widow's  Island,  sanitarium  at   482 

WihU'H,  Coininander  (f.  F.  F.,  information  furnished  llydrographic  Oflico   114 

Wilson,  Chi<'f  Constructor  T.  1).,  r«^port  of   278 

AVilrton,  Ca]>t.  Byron,  infornwition  furnished  llydrographic  Oftice   114 

Wiiiclu'sttT  Kepeating  Arms  Company,  manufacture  of  ammunition  at   187 

Windsor,  W.  A.,  Passed  Assistant  Engineer,  report  on  indicator  tests   392 

Magnolia  metals   397 

Williams,  Page  &  Co.,  electric  work  on  the  Yorktown    9^5 

\\'interhalter,  Lieut.  A.  G.,  report  Int<*rnational  Astronomical  Congress   176 

exhibits  at  Cincinnati  exposition   176 

Wire,  manufacture  of,  for  rigging   63 

Wise,  Hon.  Cicorge  D.,  member  of  Board  of  Visitors   24 

Wirtser,  Lieut.  J.  P.,  U.  S.  Army,  lecture  at  War  College  84,101 

Woixl,  Assistant  Engineer  J.  L.\  report  on  engine  and  generators   370 

Yarnairs,  Prof.,  catalogue  of  Observatory  nearly  completed   161 

Yellow  fever  in  the  South,  otlieers  detailed  to  investigate   485 

Y'ards  and  Docks,  Bureau  of,  annual  report   40 

estimates  from  yards  40,53-58 

reduction  by  Bureau   40 

extension  of  water-fronts  at  yards  40,44 

location  of  yards,  commission  for  41,44 

l)lant8  for  electric  lighting  of  40,44 

condition  of,  and  recommendations  as  to  yards  41-45 

Naval  Asylum,  Philadelphia,  condition,  etc   45 

contingent,  general  maintenance,  estimatee  47,49 

repairs  and  preservation,  estimates  47,49 

estimates  for,  summary  of   40 

for  salaries  •   48 

other  purposes  •  49»51 

appropriations,  expenditures  of   61 

11204— N  88  38 

O 


